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PREFACE 



Tb€ ftia^ka Sea Week Curriculumw Series emphasizes ^one^ 

br more aspects of the mafiTie' environment at ea'Ch .gradfe level* 
* ^KXTidergarten-rrtaterials, for instance, are intended to introduce 
students tb the exciting and curioi^s world of the sea and shore* 
.At the other end^of the series, materials foi* ^ixth gradera 
'"stress man's interactions with the marine environment, While' 
the sub3e<::t matter at each grade l^Vel is unique, as a whole >he 
grade level' guides w>ll yield a' broad understanding of the marine 
environment and its importance t6 Alaskans,^ 

* The purt>ose of this curriculum series is to help the^ teacher 
in interpreting the marine environment for elementary school 
students. However, what is included here just a place to 
begin-* As you read the following r^aterials, you will finfid . 
factual information about many aspects o£ the marine environment, 
and suggestions for presenting these concepts to students through 
mfflti-disciplinary activities both, ih the classroom and at field 
sites. Materials are organ^'zed into unfits, -each covering a 
Single idea or sub3ect. From th^e you, the, teacher, may select 
the ^units ^nd activities which are best suited to'^your class, 
community and resources, 

"Sea Week" > originat;edJin Juneau, and these curriculum 
materials are m<i>st applicabl^/f 6 southeast and southcentral 
Alaska- However, the Alaska Sea Grant Program has funded a,, 
three year piiot pro3ect to expand Juneau's successful program,^ 
statewide,. As Sea Week a,^ piloted in 14 communities around the 
state, the Curriculum Series will be expanded to meet tjje needs 
of western, interior, and northern Alaska, 

Send us yoXar comments and suggestions. The strlfngth of the 
final edition will de^nd not only on thpse of us staffing ^ the 
pro3ect - but on you'-Vour ideas and comments. After you.'ve 
tried some of th^se 'actiyvities - f ilL out afid send in the 
evaluation sheet at the pack of this book. Thanks so mucj^ - 

Jill T^»yer/Bei^leXkickelson, Coordinators 
Mary Lou^Kingi/Nancy Barr, Consultants 
Alaska Sea Grant Program 

University of Alaska, Fairbanks, AK 99701 

479-7631/7086 



G 



ERIC 



INTRODUCTION 

Alaska has more than 33,000 miles of shoreline; the earth's 
circiynferenCe is only about 25,00^0 miles. Much of Alaska's 
complex ^nd intricate shoreline li accounte"d ^ox by the bays, 
inlets, headlands, islands of io.utheast Alaska.^ H^re, m 
Alaskan communities large and small wfe live in close contact 
with the marine world. Some ?5f us make our- livmg^by fishing 
or wdrking for the Coast Guard, the State's marine transpor- 
tation system, or marine shipping pompanies. Most of us 
spend at least some of our time sport fishing, digging clams', 

icredibl^e: scenery of 
v;a'ters , r 



beachcombing", or just <5azing^ out^ at the rs^iicred 
snowcapped mountains and everchal:ig4.ng inland 



The dynamic marine environment pf which we are a part -is our 
heritage, our trust. It is only fitting that our children 
know that world intimately so tha^ ^hety can grow up m ah 
understanding of its compTeXities , it subleties, its importance 
This IS of particular urgency now that Alaska is facing* in- ' ^ 
creating pressures to make decisions that will effect t^he use 
c^f her lands and seas for 'generations to come.. We, and our 
cnildren, must have a part m the^decision rri^iiking processes 
and the more knowledgeable we are, the more effective our* . 
participation will be. 

Teaching children about the world m which they live is im- 
portant and perhaps it has never -been more important tnan it 
IS m Alaska today. Teaching facts and concepts about the 
marine world is important but perhaps mo§\ important of all is 
the teaching of attitudes. It is hoped that through the study 
of marine^ife, students may gam the following: 

1. An increased interest in theiV environmen-t ^ 

2. A greater awareness, af^preciation , respect for the 
. natural world that is so close ^about them here xn 

Aria ska. 

3'. The sheer delight, pleasure, happxnCss that can come 
from observing and understanding nature c\ose up, 

4. A sensitivity to the relat'ionshiE^SH^ween themselves 
and their environment. * ^ ' 

If that can be accomplished, all ,oi:iy lives will, be better 
because-of it..,. *\ 



INTRODUCTION 7 FIRST GRADE 



Of all the aspects of the mari^ne environment and marine Ixfe, 
the widely diverse animal forms are perhaps the most intri- 
guing to grade--school students „-=^and-^o ctdults as well I Al- 
though in first grade it is mot possible, or advisable, to 
go into any great detail about the complex diversity of these 
life foms^ it _is possible to, lead students to an understanding 
of some basic concepts about marine animals and to introduce 
them to. the major phylpgenetic groups that they will encounter 
on any trip to the beach, 

Mbst" young students are truly eager to le^rn and they love 
knowing something that is '*true'\ Tl)eir capacity for learning 
is impressive if materials are presented to them in such a way 
that they can understand them. By combining meaningful time 
at the beach with appropriate dlassroom work, it should 
possible for first graders to learn the following: 

I-^ Some of _the distinguishing characteristics of major 

groups of TOrine animals. 

* ■ * 

/ 2- Something, about where members of those major groups 

might be expected to be found and about how ^ th'ey live, 

1 ^ 3, Common or scientific nam^s of some of the mha^bitantar** 
' of our beaches and seas. 

4, Recognition of some of the jcommon animals and-some of 
* ' their distinguishing feStur^eSw 
Through ±he teaching of facts abotit marine animals can come the 
learrti^ng df skills which are important , too. Through their sea^ 
life studies, for example, children may: 

, 1, Improve their skills in observing - in noticing 
differences and similarities, 

2. Sharpen their problem^ solving skills by trying to 
'figure out how to do something they, as individuals 
or as a c lass , would like to do. * 

3. Sharpen their reasoning by trying to figure out the 
whys of some of the things thay observe. 



♦ .WHAT IS A MARINE ANIMAL? V 

Teacher Background ' » ' ^ 

- Many pf us intuitively know wh^t 'a j^lant is and what an animal is but 
to actually put those definitions into words may be a Ij^ttJLe bit harder 
The su^c^ested activities and discussion ideas that follow are ixitended, 

> to help /first graders verbalize the difference between the two groups 
'and then further discover why marine animals must be diffeiient from 
animals that *-JLive on land and how they hav^ specially adapted to their 
environment. These ideas might be handled well 'in advance of Sea Week, 

^ particularly since the concept of "plant" and "animal" could well apply 
to many areas of study other than that of marire lif^. 

♦ WHAT IS AN 'ANIMAL? ♦ ♦ WHAT IS A PLANT? 

Materials *' * * ' ♦ * 

Pictures: these can be brought from home or cat out from 
materials in the classroom- 

* t plants ^ 

' animals * ^ i 

Live Materials: things that ^ight reside in the classroom 
or that the children have brought m to shares 

' growing plants * 

* ' gerbils, hamst^rrs/ 

• fish * » ' . . ^ ^ 

insects * 

1^ Procedure \ 

Statement: All living thingis in the world are either plants or.^ni^als 

1. Lead the students to jdistmguish between plants and animals by: 

- have each child' makeup a *book or poster (s) to show members^ of 
each glroup. 

- put together a bulletin board with pictures of animals and 
another bulletin board of plajits. ' 

or ^ 

- a group discussion o^, the two groups^ith the entire class." 

2. After the discussion of these two groups, ask: 

^ •* ^ 

what is a plant? 
what *is an animal? ♦ 
^ what makes a horse an animal? 

*what makes a tulip a plant? * ^ 

er|c ' ^ ^ 



/ 



3. Bring the discussion to the point where the children resognize 
the ideas that: ' . 



mim^ls - mu|t eat a 
' orlplant^. 



actively to survive. They other aniiraLs 



may be'alftiost any color ^and m^y take many shapes and 
textures but are usually not gifeen. 
are ^usually capable of 'some sort of motion, , 

- must breathe in ai^r (oxygen) to survive - 
* * 

plants' - are usually green>* t • 

-^make their own food. They do not usually rely on e^tin^ 
^ ' " other organisms- 

- are usually , fixed xn oi»e location, 

- mustbreathe air {carbon dioxide) but it is the part 
that\inimals breathy out as waste^< 

,The two groups are very tdependent 'on each other! 
Teacher Background 

Although the mair differences betweer>, plants and animals are firtn and 
established, there are many exceptions to the rules and soire of these 
might be discussed with the ch^ldjren. You might, in fact, 'explain: 

1- Plants an4 animals ^^^^re^- extreme 1/" diverse, 

2. There ^re some organisms (minuire drifting forms) that 
scientis'ts still ^te" not sure ;vhether to'call plants 
or animals. These are oftei> dobile (an ^animal 
characteristic) but may haye chlorophyll and produce 
their own food (a plant characteristic) ■ 

3-* Some plants are non-green and are parasites or 

saprophites {deriving their food from dead or decayin^^ 
organic matter), but in other ways qualify as plants, 
^ 4, -Microscopic plants are drifters, 

5, Many* marine animals are permanently fix'ed to a certain 
location. \ 

In general, students should be led to understand .that-^uch div^r^e 
forms as humans, vha-les, spiders, snakes, fish, and even tiny creature 
so small that we can't see them with our naked eyes are all animals, ^ 
Understanding this will make it easier for them to accept the diversit 
of animal forms they will see on the shore, 



ACTIVITY,/^ 



If a microscope is available, students mayfbe f^scin- 

! ated to be able to' look | at* microscopic life forms,, ^ 

This can be don.e by plaCi>Qg a few drops of pond water ^ 

or Marine water under tjie Scoped To prepare this live ^ 

m"atcrial, 'pull a fine mfesh strainer, preferably a non-( ^ 

vegetable fiber netting!, although even cheese cloth * ^ 

1 would* be worth a try, t^Virough the water repeatedly, ^ 
' ■ - M 
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* Then vmsh the strainer iiown into a container with the * 

* same kind of water it strained througji. The Organisycis * 

* j^ill concentrate in the bottom of the^ container making 

* it easier to get a good number\of them under the scope • * 

* If. the materials are refrigerated soon after collection^ * 
they may stilly be alive for-later viewing* Otherwise, ' * ^ 

* they may be preserved by introducing a' small bit of * 



* formaldehyde to the container • Generally/ green things * 
* * are plants; other forms are animals* . 

* HOW CAN AN ANIMAL LIVE IN THE SEA? * ' ^ 
********************** 



Materials 



s 



Pictures: perhaps a bulletin board showing different kinds of 
'animals that live in the sea' r 

\ whale / 
fish 

' snail ^ > , ^ 

anemone f ' ^ 

clam ^ ^ ^ 

worm . * - * 

starfish' 
t * 

• Procedure 

/ 

Review: All these marine life forms are animals "'even if they don't 
look much like our famij^iar land animals* ^ i. \ 

1- Ask the students • 

- wha^t difference would xt make wheviier . you ^lived on land pr xrt 
the s^? * ^ 4 ■ ^ \ ^ 

2. In tfie discussiofi of this question, include the following xdeSis: 

Breathing : i animals must breathe, but how would you breathe in 
water? / 

We, for instance, can't put 6ur heads under water\ for long Ibut 
* must, instead, surface to' take in air. Some, animals that llive 
in the sea (mammals) do the same thing. Ask the ahildren ilf 
^ they have ever seen this> Perhaps they will ment;-pn seals pnd 
sea lions that stick their hea^is up to breathe andiwh'ales and 
porpoxses that have a special Ijlow hole on top of^iheir head 
thcLt opens when they surface to expel air they hav€f breathed ;tn 
\ and then to draw in a fres*h breath. 



- Have you ever watched someone ciean fish' and seen 
the red gill's tnder the curved- flap just behirid the 
fish's head? ' ^ 

Eish can't live outside of water fqjr v^ry long, Tl)eir gills dre a 
special adaptation that, fish, have for breathing under water. AljL- 
animals that J. ive^n^e .sea^-have their own .sp,ec-ial ways of .^rawing 
oxygen (a component of air) out of the water so they can survive! 

Movement 



We and orther aniirals are best fitted fo^ walking or flying or other- 
wise moving over a land covered by. a-o^but water is thicker" , a^id 
often hAs more persi^ent, stronger moveinent (currents) so that animals 
tl^at live' in the sea must aciapt m ways different than those used by 
critters" that live on^laud. 

- some marinq animals anchl^r themselves firmly to the bottom so 
>xey withstand the force of the waves, 

$ome burrow injto the,l?ottom (cl^rrts and worms). 

- some move through the water (the marine eqi>ivalent of flying) . ^ 

Discuss ways in v/hifch fish and whale'^ move their bodies to pVopel 
themselves through the wat^r, (it i^ h^elpful to have pictures) 

' / ' • . - 1 ^ ' ■ 

- whales move their tail-s up and down. 

- *most fish move *their tails from side to 

- Sea lions -relir pj^im^'arily on their powerful forel^mbs to pro^l 
.themselves'. ^ ^ ^ 

\ ' ^ • 

* ' J, 

* ' * r ACTIVITY , ^ ' * ^ 

* You migHt introduce here the idea that the sea is .salty. Be * 
*. sure to have the stjadent^ TA§TE the sea whe^- they go 'tg the * 

* .beach. Tell the students that most marine animals can live , * ^ 

* ONLY in salt watfer ai^d that they mu^H: even have a parti(:ular * 

* concentration of salt which often differs from different * 

* animals in ordes^^to surviye. You canncvt totke animals from 

* the sea and put them in^ a bucket of tap i^ater and expect 

* ,them to survive. "Temperature is important, too. The sea 
m Alaska iS cold and the animals that live in it are a'dapted 

, * to that temper94;are and ,;^ill die if the water becomes too 

* warm.^ 
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, SPONGES ■ 

• ' ^ " (Porifera) 

t 

* WHAT IS A SPONGE? * * ; ^ . 

IN THE CLASSROOM - f. ^ 

"'"^ 'r ■ ^ . : ' 

■ Mater*l51s ^ • • / ^ . # 

♦ .cfhe old-style, Ihonest to goodness sponge^ 

(not the plastic foam type) " - . 

Procedur e ^ . ^ • ^^rf ^ 

Statement; (let the class examine the sponge while^you tell them 

about it) . • 

The tan mass full of holes wg^ once an animal that lived 
at the botitom of the ocean. Some sponges have a definite 
shape but many of them grow as masses with^ no set 
shape and they, just continue to- grow and extend as long 
V ' ^^they live. 

Because they are such totally sedentary, unmoving creatures,' spong6s 
don't'really lend themselves tc( making any on-site observations. But, 



AT THE BEACH 



children can: ^ ^ 



0 



- reCo^gnize 'a sponge when they 'see one, 
" have the opportunity to feel them, 
think a bit. about where they grow, 

Teacher Backgroun d 

We have sponges here both deep beneath our marine w^aters ar;cl irjter- 
.tidaily* The intertidal sponges are usually rather inconspicuous, 
encrusting kinds that tend to prefer growing under the overhangs of 
^ rocks or in crevasses although sometimes they may cover exposed 
boulders* Often they are shades o-f green or yellow, ^ut they may be 
found, in other colors as well. If ^ou touch a lA^ing'' sponge on the 
beach, it will feel spongy, as it should* If. you were to 109k care- 
fully at the local entrusting sponge, you would see that it has many 
volcano-like holes in^it* ' • 

The large holes visible in a. mass of sponge are the excurrent openings, 
part ^of the animal's method of feeding. There ajre also smaller 
openings through which water enters the sponge ma$s. Cells along the 
4nternal 'passage .capture tiny food items, thep the water passes out 
through the large, ohJvious openings. ' ^ 

J. * * • ' ' ' • ' . ' 
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Many sponges are given shape and texture by txny, often elaborate 
sxlaceous or^^alcareous structures called spicules, ^ Spicules are 
used, taxonomically to identify many species of sponges, -for each 
one has a paiTtigular variety and size of spicules, that are pecfuli^ 
arly its own. Spicules are easy to see under a microscope and their 
shapes are fascinating. 



* , ' activity' ' I * 



* 



* 

* ^ ex&mine * 

* 




* Materials: , , , i 

* ' microscope * 

* tit o^f sponge material from beach * 

* Chlorox ' ^ 

* eye dropper , ' • * 
•* ' microscope slide ^ * 



* Procedure: 



* To prepare the materials: * 
* 

* 1. take a bit of spoi\ge 
2. place it in a small container 

* 3. add A few drops of undiluted Chlorox 

* 4. 3wirl around or stir with a glass rod until th^ 

* \ sponge material visibly starts to disantegrate 

* 5. with an eye dropper, carefully <iraw somje of the * 

* * CIiJjLcrox and what it now ^contains oUt and deposit 

* a drop of it On a slide. 

* 6. cover with a^cover slip and place the ?lide under 

* . the microscope^^ 
^^7. V<3ilal ^JpISi^ h^'^^ ^ variety of spicules to '* 



* If you have available bits f rem ^several kinds of sponges, 
try'th^m all.\ Among those containing spicules, you will 

^ 'Siee different kinds and combinations c^f spicules with * 

* each different species 
****** i****************^********** 
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SEA ANEMONES^ JELLYFISH 
(Cnidari?) 



* WHAT I^_A SEA ANEMONE? * 

* *. * * t * *"** *,******* 



IN THE CLASSROOM 



Materials 



* film 

blackboard drawing that show wha£^ the animal look^like 
poster ^ 

Procedure / 

Question: ' Doe^ anyone know what this is? (Some first graders wiil ^ 
4 probably recognize it*). Either way, you can lead to 
several questions about it,., 

1, Is it a planf^ or an animal? * ^ ' 

If the s;tudents don't already recognize it, you can tell them it lives 
irjf the sea. From -tKere, you* might ask i€ they need to know any of the 
following: ' 

- whether it moves or not? Not all animals .tnove . Sponges, for example, 
are animals but never move from the rocks on which they start to grow. 

, There are many 'tiny plants in the sea that move by beating with whip- 
if like striictures but nevertheless, they are plants* Although most x* 
-animals can walk or run or otherwise move, not all -of them can and 
some plants can move by themselves \s well. Being able to move is not 
a sore way of telling a plant from an animal. 

- what It eats? Most, but not all, plants have pigments that allow 
them to maufacture their own food but animals are never capable of 
this and must depend on eating plants or other animals. When talking 
about feeding as a criterion for being an animal, point out to th^ 
children that the anemone h^^s a mouth {located in, the center of the 
ring of tentacles) ^ The tentacles can fold in toward the central 
mouth bringing with them bits of food that chance to settle there., 

2a What does it look like? i 

i 

Using a diagram, point out the parts of the anemone to the children: 

--a broad base with which it holds on to the rock, 

- a column, 

- tentacles around what is called the oral 4isc. 

- a. moUth in the center of the oral disc. 
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^ere are three species m our^^'rea that can be seen on a low tide I 

A-^The coiwnon intdrtidal anemone is quite Small; perhaps to about 
two inches m diameter across the oral disc and tentacles. It comes 
in a range of colors - red, ^^ink, gre^, etc. * always with bandings 
of lighter and darJ^r shade^s 'of the main color along the tentacles, 
fl^ese small anemones can o'ften be found in tide pools with their 
tentacles ^fully extended. ^Anthopeura arteif^gsia ) 

B- The large anemone commonly exposed at low^tide (Tealis crassicornis ) 
\s patterned in green and red^ t 

Q. Th$ third species al^o found intertidally (Metridium senile ) is 
usually white and differs from the other two species in that its 
tentacles are finely br^nced so as to appear almost f eatHer-like . 

Au anemone has no bones arid aeed:s water - both in$ide and outside - for 
support. When they are Gut of wa'^t'er on the beach, they will look like 
unappealing-'masses of gelatinous material. If you look out into the 
water, you will jpijobably see anemones that are upright and beautifully 
e:ipanded becausf^they at^^f-^inr .their proper element. The small anemones 
■ in a tide pool are also.ex^ples of what the animal really is, 

3. Characteristics not true of any anemone liste^ above: 

a'. some anemones live m tubes of their own making, that extend 
down into the sjAbstrate. These anemones extend out of ^ their 
tubes to feed biit nay withdraw into them if threatened. 
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B. others are relativ^y mobile, flopping over "and over slowly 
like someone doing a cartwheel. « 

C. at l^ast one species actually lets go of the bottom and- 
with writhing motions will feebly swim. All this in response 
to fiarticular predatory starfish. ^ 



4. How does an anemoVn^ reproduce? 

4 

Anemones may reproduce irt several ways: 

,'a. hike many animals ijm the sea, anemones develop eggs in order 
^ to reproduce more o^ their kind. The eggs grow inside the ^ 

anemone dfftd ate then released through its mouth. The 
"^fertilized eg^s -grow into tiny forms that drift for awhile 
before settling to the sea floor to grow into adults. 
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B. An anemone may also reproduce by stretching itself apart into 
two halves, dividing itself top to b6ttom through the c'enter 
of its column and oral di^c_to form two anemones where ^there 
^1 was one before. 

In teome species, tiny neW individuals attach and grow-along 
the side of the column of the parent, ^ becoming free when they 

r ' 

AT THE BEACH - . • . ^ 

Materials 

undisturbed anemones in a tide pool 
small particles of varying types 

- bits of shell 

/ - food from someone snack^ 

- a bit of meat from a beach animal; i.e., piece of meat from 
a crushed mussel * " 

ett, * 

* * 

Procedure 

*^ave the children look for anemones that are undisturbed xn tide pools. 
Caution them not to disturb the animals by poking them or by disturbing 
the water in the pool. Sneak up on them!! ^ 

Children might also be erlt:ouraged at the beach to see how inany different 
kinds Of anemones' they can find- Cs^^they describe them? How are they 
different? Do they find them both in their upright and collapsed states' 

************************************* ***************** *************** 

^* • * ' * 

' * . ACTIVITY . » * 



* 



*i Tjry- placing a piece of "food" on the tentacles of the anemone ? 

* and watch what happens. .The anentone will probably fold its * 

* ^.tentacles .toward its mouth and take in the material. This can* * 
>-'"'i:>e tried with several anemones and/or several kinds of food. * 

* If some of the children are really fascinated and pati^ent, * 

* hav^ them wcitch the anemone carefully for an extended period * 

* after it has taken in the food to\ee what happens- * 
^ * ' ' * * 

* * does it unfold its tentacles again? " * 

* has It swallowed the food? . * 
^ does It "spit out" something it doesn't want? — ' * 

* * 
**************************************** * ***************************** 



\ 
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ACTIVITY • 



*^ ********************************* ****** 

* 
* 
* 

« 

If there are enough anemones availal5le on the. beach, have * 
the children gently put a finger on the tentacles of the * 

• anemone. They can f^el a slighJt prickling ' sensation * 
tentacles close. If the child is not skitterish, she or * 
she can, leave his or her finger there as tUe anemone m9ves ' * 

* it harmlessly toward the mouth. ^ ' ^ ^ 

******************** *^* ********* ^ ************** ^ ***************** ^* 

Classroom Follow-Up Activities 

j» 

tor these animals, the activities must be limited for it is not 
practical try to 'bring specimens back to t;he classroom^ either 
alive or dead. \ 

Perhaps, though/ if children were asked, to draw or* paint a picture 
of the beach showing the things they saw there, you would find 
local cnidaria m the pictures!^ ^ 
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JELLYFiSIf 



♦ ♦'V*" ************** 

* ■ ■ WH^iT IS A JELLYFISH? * 

**************** 



Materials 



goocl visual master ials; 

- film 

- poster 
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Procedure 



Question: How Is a jellyfish like an anemone? 

- Both are soft (jellyfish feven shake li^e a bowl of 3ello) 

- Both lack supporting, hsrd skeletons and take^their proper 
shape only >/hen suppotted i>y s\'ater. , ' 

" Both jellyfish and anemones have tentacles ^^^^^ 

- Both have^a mouth in the center {jellyfish on tK^ underside 
and anemone dn the upt>erside) and the tentacles convey food 

> to the central mouth* ' 

- Both can sting* Someone may point out that ,*3ellyf ish sting 
you and incjeed this is true. Stinging cells called nemato- 
cysts are in the tentacles of the animal and function tc stun 
prey* The nematocysts of our local jellyfish can irritate 

^the skin and sting if one handles or brushes against the 
tentacles* The stip'g gf som^ jellyfish species in other parts 
of the world can be so severe as to be fatal to humans. Anemones 
too have stinging cells but there is no danger in handling an 
anemone because th^e nematocysts are so weak that people can*t 
fael 4:heir sting, 

Jellyfish and ^itemones are indeed very siiTw.lar. Jn, fact, they are 
rather closely related,, Kany kinds of jellyfish do not have off- 
sprin5 that look like^. themselves but rather have "children" that 
look Like tiny anemones.- These "minature anemcnes^ m their own turn, 
have offspring that are the jellyfish, (or medusa) form. Such 
alternation of generation , is common. among several groups of the 
Cnidaria. ' 

AT TH£ BEfjfC^fj ^ ♦ \ 




If you >enccunter ^eJ-lyfish on the beach, they wili probably be found 
•stranded on sandy sttetches. Should you be fortunate enough to find 
one^ be sure the childj^en have a chance to see it and to observe its 
parts ' " \ ^ 

- gelatinous bell 
tentacles , ' 

- perhaps, mouth ' ^ * 

Poking the strcnded animal gently with a stick will quickly show the 
jello-like natujre of it. Cai^tion. the children^ however, not to touch 
it because of*J;he pos^iblity of being stung. 

Do not try to net jellyfish, as the net will cut and kill them, 
f 
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WORMS 

***************** • 

* ' WHAT A WORM? * 

**************** ' ' 

Teacher Background ^ ' 

Worms are an important but often inconspicuous part of any beach. For 
the most part, th^se animals are very specialized in the terms of the 
particular kind of habitat in which they, can be f'ound arrd in their 
^adaptations to that habitat, There^ are, for instance, wo^s that live: 

1. naked in sand or mu^^substrates , , * 

2. ^ commensally with„^^ger animals, 

3/ in parchiaent-liXe or calcareous tubes.. 

Although the idea of worms may not be the frtc^t' appeal inq to many^ people 
these'animals serve an important, often positive function m any 
environment. They loosien the substrate and utlize m^^nute food matter, 
often debris of one sor't ot another, and by doing so get that nutritive 
<naterial into the food chain where, by ^i^emg ealen themselves, it may 
give profit to higher animals.' ' ^ ^ 

The term "worm'' as it is generally used refers to a va^t number of | 
slender, Viggly animal-s with or'without appendages. Four mam groups^ 
or pji^^la' of worms may tie easily found on our beaches, each qutte 
diff^reTit from all the others. 

1* Platyhelminthes (fla^worms) 

* * 
, Some of these are as much/as four •inc'hes long but post measure 
' ofily a traction of an inch in length. They are very flat little 
creatures that- se^m to flow over a surface, oft^n ]ust looking 
like <a mettled spot moving over a rock or shell. They may be 
found on m6ist surfaces and are most interesting to watch closely 
through^ a magnifying glass. ^ 

2. Nemertinea (ribbo;^ worm) > • *^ 

•Phese worms are^ round," sometimes highly colored, and stretch like 
rubber. A specimen may be a foot long wh^h ionti^acted and stretch 
to ten f^et long if pressure- is applied^ "They often break' apart 
easily and '|a<:h severed part is capable 6^ producing a new 
individii^J.** They feed by everting ^ mouth apparatus called a 
proboscis^ *^ome' ribbon worms are to be found btfrrc^wcd into sand 
or mud whil$ others may live coiled up among clusters of barnacles 
.or mueser shells . j - *- w 

3. Siplinculoidea (peanut wor^iisT/ 1 ' 

' -So named because of tl^ir bulbous slape, peanut worms are bifrroweT; 
m sand or mud, usually* in shallow intortidal areas. They may be 

■ • ■ ; ' 
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several inches long and, if you dig one up, you'll find them 
unmistakable because^ of their relatively large size and their ^ 
shaped 

Annelida * ^ * - 

The annelids^ are a large group of worms, the members of which 
are easily recognized because their bodies are segmented. The 
head of an annelid is well-developed and has sensory appendages 
on it. Most segments of the worm have a^_pair of paddle-like 
parapodia that are used for walkin<5, digging, and the like. 4 
I Annelids come in a great var-iety of sizes and appearance^. There 

are annelids whosd backs are covered wtih scales (scale worm) > 
annelids that live in calcareous tubes (the tube worm) and 
annelids that live in cones made of cemented sand grains. 

i t 

* 4 

t ACTIVITIES ^ 

In The Classroom 

, Attitude IS important! Children should l^arn that worms are 
a natural, important part of the environment. They should 
not f^el squeamish abou* handling l;hem or observ:iw\g them 
carefully. -If you can, go digging and loohing f^ wgrms , 
ahead of Sea Week. Bring them into the classroom in a 
container of beach mud or sand, and let the children look 
carefully at them. Ask some of the following questions? 

how big IS the worm? (ir^easure by hand length, ruleif, "etc.) 
■ - what color is it? • " 

-'does Its body have •segments (rings)? 

- how fancy or plain is its head? (use a magnifying glass) 
why? (worms that crawl over the surface and hunt actively. 

^usually have more developed sensory apparatus on their .heads.) 

- how many legs doe^. it have? ^ 

- does it move fastVyr slowly? 

" will ife stay-in your hand when you hold it? 

> At The Beach 

Encourage children to include worms an the animals they look 
'( f^r an^d find on the beach. Look for worms when you are digging 

fpr clams or cockles. If WOrms are found, you might ash any 
ojE the questions above as well as the following: 

- where did you (we) find this worm? 

- how doe^its appearance fit with where it lives? 

- did you we) find it alone or were there cfther worms 
like it living there too? * 

^ how would this worm protect itself from some lafgejr 

animal that wanted to eat it? y 
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Don't overlook worms living xn tubes v' Although destruction on 
the 'beach is not encouraged, by gently tapping a tube worm's 
calcareous covering you ntay be abl^ to break it and extract* 
the entire worm. This is worth doing pnce to show the 
children what lives inside the twisting tubes they often see. 
Look carefully - best with a magnifying glass - at the plume-- 
like, elaborate fefedm^ apparatus that the worm extends into 
the water to catch food particlfes* 

{ 
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CRABS, BARNACLES, SHRIMP, AMPHIPODS 

/ (Crustacea) ? 



Teacher Background * ' ' - 

*The Crustacea are a large group of animals and are closely related to 
insects, sharing with them the* characteristics, of a hard, external 
skeleton and jointed, legs. 

On local beaches one is apt to find a nombei: of very differing kinds 
of Crustacea: • • . ' ^ 



1. Amphipods - small, wiggly, laterally c^ompressed animals mostly 
covered by a shell but with activfiTy kicking legs extending from 
their lower side. These are the cleaners or scavengers of the 
beach and are found unde^ rocks. 

2. Hermit crabs - these crab*s are located in the lower intertidal i 
zone^I Although there are a number of local species, the most, 
commonly found one. is quite small and rather mgonspicaous , often 
noticed first when one sees a small snail shell moving faster than 
one would expect a snail to travel. 

. 3. Commercial crab species - shells of the three species are often 
washed up on ouj; beacl)e3t The three ^species are the King c;rab, 
Dungeness crab, and Tanner crab. With a bit of practice and thought, 
it 16 easy to identify which pf these three crabs a found piece of 
31 leg or pincer came from. In the spring, too, one often fmds^ ^my 
(less ^than 2 inches in total diameter)' King crabs^ in the intertidal 
zone. 

4. Bariiadles * strange crustaceans, nearly ubiquitous on our' beaches 
that attach themselves permanently to rocks or other substrate and 
sweep through the watei: with their legs to feed* 

* ******** 

' * WHATMS A CRAB? * ^ 

**^************, 

Materials ^ 

Pictures of different crabs 
Crab shells 

Film strip . , 

Teacher Background . ■ . ^ • 

/ Jn this section ye will be discussing King Crab, Dungeness Crab, and 
Tanner Crab . These three species are large and abundant in our local 
waters. Probably most children have seen King Crab sections complete 
with shell* for sale in our food markets as well as Dur/geness Crab. A 
good place to start t;o tell children about crabs and about Crustacea, 
in general would be. to have them bring in sections from home, watch a 
film strip 6r look at pictures of crabs. ^ 
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Procedure . ' 

Question: How does a crab grow if it has a hard shell on the 
' ^outside of it? 

Growth * ^/"^ I • • 

On the b^ach you are apt to find deserted crab shells that will st^^rt 
to answer this" question. If the shell appears to be complete/ look on 
the rear underside of it. There you will find a slit*like opening. ^ 
this 19 the exit through which the living crab backed out as it left 
its old shell iTi order to grow* 

The process is complex but basically what happens is that beneath , 
the hard oUter shell df every Crustacean, there begins to form anothe^r 
larger shell. This new^shell beneath the old is soft, wrinkled,^ and 
molded to^ fit over the animal yet under a shell smaller than it 1^. 
When the time is right and* the nevr" shell is sufficiently developed, 
vtne old shell splits and the soft animal emerges* For a period o^f^ time 
the so^t-shelled aniipal is extremely vulner^^ble -to predators but the 
tiie new shell which has expanded to its intended size and shape hardens 
and the animal* is once again fully protected by*- its exoskeleton (outer 
shell)* Some females can reproduce only while in this soft stage, Th^ 
male guards her while she is soft and vulnefable* 

All Crustaceans grow in this mannet", even barnacles* whose tiny, trans- 
lucent "skins*' often can be found drifting d^iscarded in inshore waters 
m the spring* The younger the animal, the Tnore rapid its^ growth and 
the more often it must shed- its exoskeleton. As the animal grows cider,* 
it molts less and less frequently* 

Qu.estion: How does' a crab, move? 

Movement . ^ ^/ ^ 

The jointed legs cf a ycrab and its general body ^shape are rela^d to 
the fact that most crabs move sideways just as often or mor« cften .than' 
they move forwards or backwai^ds* 

Most children have tried doing tike crab walk in gym class - walking on 
all fours but with the face and stomach facing U£* Another way to 
have them demonstrate to themselves how a crab walks is to ask them to 
cross theiT^ hand? at the wrists and then move their fingers as if they 
were walking forward, backward, and sideways. They will easily see 
that the fingers of one hand pull and those Of the o.ther push when 
sideways movement is wanted* What they have reproduced with their 
fingers is 3ust what happens* when a crab is 'walking on the beach or 
on the bottom of the ocean* 
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CRAB 



Question:' How does/ a crab eat? ^ 

* / 

^ Feeding ' • j \ , ' ^ i 

Most *ftrabs feed ®ji whatever they happen to come across in tjheir 
wanderings. They feed on live animals such as clair^/ snails and 
starfish and aliso scavenge on rSirfains of dead animals which they 
find. They are usually equipped with large chelae or claws with 
which they can catch or pick up food. The powerful claws 3re 
especiaUy well adapted for pulling and tearing apart food items, 
which are then* carried in the claws to the comple^^ mouth area. 

Types of Crabs 

r 

i- Kin g Crabs . These ^re th6*best known of the Alaskan commercial 
spacies. They are also the largest^^laskan crabs, reaching a total 
of over 4 feet and a weight of Qver 20 pounds. Actually there are 
two species in this groups ParalithoSes camtschatica , the more 
" common red king crab and Paralithodes platypus , the blue king crab. 
The latter' is identifiable by the blue^ color on parts of its shell 
and its differeilt spination. Otherwis^Jthe -two species look very 
' > similar/ ^ f 

i 

The life history of- king crab^ is interesting. Eggs hatch ,in the 
spring and the young drift in open waters for about two mpnths before 
they- settle t6 the bottom, having already molted several times and 
changed in appeaJ^nce from a swimming form to one that is more like 
that of an adult crab. When it is very small, the young king <irab 
hides among rocks and algae for protection- As it grows older, it 
will JQin with other king crab its oW. size to form large groups or 
pods that may move over the bottom like a living ball of red spines 
and tiny clkws. At this stage they have traded hiding for numbers *^ 
as a means of self-protQction. As it continues €o grow, the mere 
^ — ^ size of the crab itSjelf affords it protection and individuals begin 
to move ftway from the pod. 

With maturity, the king crab's behavior assumes another pattern. Part 
of the year it spends living in deep waters but every year in late 
winter or early spring it and its kind move into shallow waters like 
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those here i-n our: area to mate. Beginning in late winter, males 
sedfc! out*'females of the species and carry them ^n their chelae 
until they Volt. As soon as tjtie female molts, mating takes place 
and the two separate. The female's eggs are deposited under a 
flap beneath her body and she carries them there for almost a 
year, tending them carefully to keep them clean! The follovang 
' spring the eggs hatch and the cycle begins again. Some of the 
adult males alsp molt while in shallow water but those that do will 
notice involved in mating v;hile their shells are soft- 



ness 




2\ Dungeness Cr^bs ^ ^ 
'* ^ 

Dungeness erabs are smaller than king crabs; brown in color; have no 
spines on top of the carapace; and tend to tuck their legs up be- 
neath, them rather than assuming the sprawling posture of the kings. 

These animals^spenS a great deal of time buried J.n the sand with 
■nothing but eyes exposed. Sometimes, in fact, they can be found 
still buried in the sand after the tide has gone out. Look for a 
semi-circular depression in the sand and dig carefully- 
• / . * ^f > 

Dungeness are fast moving, feisty critters that can ^pack a mean bite 
with their chelae if they feel they are threatened. Always pick U£ ^ 
^ crab bji^ grabbing it with one hand at Ihe back o| the body V In 
that Vay you are out of reach of the chelae. 

4- 

Dungeness .shell parts can be recognized without too much difficulty. 
The shell covering the back of the body is almost semi-circular along 
the front edge with the back margin looking rather like- three sides 
of a' hexagon. The leg segments are relatively ^short, |withOUt large 
spines, and are relatively broad^ Think of the crab as it might 
be capable of drawing the leg ti^t up underneath its body. The 
DungenesS' will have 8 walking leg s^ in addition to its t:wo pincer claws 

*■ ■ • 

I 

3. Tartner Crabs * # 

'These' crabs will probably not be found on the beach at all. Only thei: 
shell parts will be there. They are really intermediate in size and ' 
shape betwee;! the king and dungeness. Their legs are lon«^ and 
sprawling, like those of the king, but they lack large spipes. The 
crab IS a brown color when the shell iS old, pink when it is newly 
molted. The shape of the body is more or less oval with a large 
spine extending forward on the outer side of each eye socket. Like 
the Dungeness, the Tanner crab has 8 walking legs with 2 pincer claws. 
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activiAes 



'* In The ClsLssroorn 
' / i 

Talk about what crabs ^ok like and how they groy^* Bring 
in molted shells or shfllV^^^* ^^id talk about them* 
* 

^ compare them, > . 

- thirilj^bout how a crab would run on those legs 

- ask why the leg* terminates in-^ slender point instead 
of somef sort of foot 

- see if you c^n distinguish three kinds of common 
commercial crabs by their shells 




" At The Beach 

Look 'for tiny king crab*- If you find them, sit down and 
observe them. . ^ 

- what they do • ^ i 
how they move ^ 

"^Coliect crab shell parts that have washed .ashore . Either talk 
about them there or take them back to the classroom for further 
discussion. 

- - ' ^. *" 

^ ^ , . Follow-up 

i# 

Dun^eness, .King, and Tanner crabs are all' excellent eatim^V^^^ 
If It can be arranged, bring in cooked crab of one^or morie ^"^'^ 
than one of these species to eat with the class. The f)rocess 
of dismember>ing a crab to eat can be very instructive, 

**- not^ice how hatd the shell is " ^ 

- look at how the joints^ove 

- how many sections at^ there to each leg 

- how does the bag clay work- 
if the. crab i;3 Whole, explore the complex /mouth parts 
and ask- the children how tJ\ey suppose they work 

- as you Crack the crab and begin tasting dt, look for 
^ color on the surface of the meat. (red-brown on Dungeness, 

red-orange on King and Tanner) . This is the new shell 
beginning to form between meat (muscles) and the old 
shell. If ^the crab is close to molting, t^e new shell 
may even be thickening 'and rubbery. 

- if you have more than one species for eating, try to taste 
carefully and see how you wouia describe the differences 
in taste and texture of the meat of each. 



************** 

* HERMIT CRABS * 

*********:lt**** 




Teacher Background . , V 

Hermit crabs are animals whose body structure has been modified to 
enable them to take advantage of the protection afforded by ^ 
abandone;! snail shells or similar objects. The front of the animal 
looks like that of other crabs - antennae, stalked eyes, jointed 
legs, exoskeleton covered body* But the animal's acbdomen is long, 
usually curving and soft. On tfHe end of it are special hooks for 
grasffing the^ internal column of a snail shell. 

Like other crustaceans, hermit crabs molt to grow* When they 
incrase m size, it is often necessary for them to move to larger ^ 
snail shells. When this is the case, the crab locates a new shell • 
tp 'its liking, releases the old shell, and backs into the new one. 

On our beaches hermit drabs may be found in tide pools, on sandy 
stretches, or among cobbles. When picking up snail shells to look 
at ^hem, you may be surprised to find the opening of the shell filled 
up by a retreating hermit crab. 



************ 
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ACTIVITIES 

1 In The Classroom 



* * * 



Materials 



* 
* 

# 
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PAGOO by Holiing Clancy Holling^ 
Company, Boston. 



1957, Houghton Mifflin 



This IS a book that deserves many superlatives to describe it. 
It is the story of one small hermit crab, his life, his trials 
and tribulations,, and his encounters with other sea creatures. 
The telling of the story is well and delightfully done. The 
illustrations are lovely, good art, as well as being accurate 
portrayals of marine plants and animals. 

ritten about hermit crabs and other aspects of marine life 
along the California coast, PAGOO describes most of the life 
forms that occur in our waters^ so the information relates 
directly to whfet children will encounter here. 

The book is 87 pages long and should be read ^ the class over 
a period of days or you* might re^ it ahead and retell the 
story to the class showing them th^ pictures as you go. 

PAGOO hs an excellent introduction to hermit crabs but more 
than that, it is an excellent introduction to eve^rything the 
children will see on our breaches. It might be used with the 
class either to teach them about the beach before going there 
or it could be used*as a summary activity after the beach 
experience. 
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If PAGOO is read, or told, you migh^ encourage children to 
do some sort of creative follow-up activity • 

* draw a picture of Pagoo in his world 

* make up a class story about your own hermit crab 
-.write a short story about a hermit crab (or other - 

sea creature) and illustrate it ^ 

A finger play that might be done,.. 

Word s for Song ^ Accompa n ying Actions' 

I am. a little hermit crab - fingers of one hand creep 

Looking for a hermit shell. across de^, or table ^ 

I see one,,, - ' * - cup the oppbsit hand a short 

Here I come! distance in ^f ront of the creep* 

mg fingers* 

This one suits me very well, -'the creeping fingers jump 

mside the cupped hand. 

At the Beach 

Perhaps the most fun comes, from discovering a hermit crab tucked 
inside its shell. When children have found some, an adult can 
hunker down with them and ask some of ^ the following questions: 

- What colors is he? i 

- What sort of area does he live in? 

* What other kinds of animals live there as well? 

* Move your hand quickly or slowly. Does the crab react t<> that 
kind of moverrent? 

- Cast a shadow over the animal. What does it do? ^ , 

- Why l5as the hermit given the name it has? 

Children usually like to pick up hermit crabs and hold them. Encourage 
them to flace them on tJ^eir hands and hold very, very still* With luck 
the hermit will emerge from the shell and crawl over the palm of the 
chil<|'s hand. Also, 'try putting the crab m a diskpan or other 
container of seawater, for closer inspection, m 

If you find a nximber of hermit crabs, have the children look at them 
carefully to see if they are all the same kind. If not, ask: 

- how are they different from each oth6t9 ^ 

- are they all living in the sam^ kinds of shells? 

- are the shelLs all the same sizS?-^ 

- are the hermits the same size? 
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* BARNACLES * 

********* ^*** 



Teacher Background 




ACORN BARNACLE 



Young barnacles are free swimmxng like other crustacean larvae. When 
they settle to the ocean floor, however, barnacles attach themselves^ 
to the substrat-e by their head region and start to secrete a hard, 
calcareous sheath^ aroun^^hifemselves. When the protective cover is 
complete it is usually conical of columnar and has at the top of it 
plates that op^n .like a door.< Through this opening, the barnacle 
that lives inside stacks out specially modified legs that rythmically 
wave through the water, collecting from it bits of food that are 
pUlled into the dftimal for' it to ea*. ^ ^ 

Several species of barnacles may be found on our beaches • Some are 
rather large, ^ others always small- If you look carefully, you will 
notice that different kinds of b^k^nacles tend to grow in different 
kinds of places or m different beach zon^s, 

ACTIVITIES 



ERIC 



At The Beach. 

Barnacles may be one of the first things to be seen at the' 
beach - small dots of white covering the rocks. Have the 
children look closer to thei^r volcano shape and see hcJw 
tightly they are closed.^ You might ask the following 
questions: 

- What do you suppose could be inside this strange shell? 

- If the children know they are baryacles, explain to 
them how barnacles are ^similai^^'^o other crustaceans - 
ci^abs and shrimp and amphipods. 

- what advantage is it to the animal to be able to close 
itself up, so tightly in its shell? . (Prevents it from 
drying Out when the tide is low and it is exposed.) 

Look for barnacles in tide pools where they can be watched 
feeding. Encourage children to hunker down and watch them 
Discuss with them how the animal is feeding and how the 
soft creature is Ourled up inside the shell with its head 
stuck down hard to the rock. 
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********** 

* SHRIMP r 
***jfr****'i^ 

Teacher Background 

/ 

Shrimp are not coininon intertidally here but it Xs possible that 
children will find them^ in tide pools. There are a number of 
commercial species in Alaska and far more species that are lovely 
to look a,t but too tiny to eat- 

In general/ shrimp are crustaceans that have become modified for 
bothy swimming and walking. The forward legs are used for tra- 
versing the bottom and the appendages on the animal's tail section 
are modified for swimming. Shrimp molt like other crustaceans. 
Members. of some species in Alaska have an interesting life history 
in that they may begin life as males, t^jen later undergo a change ' 
and spend the rest of their lives as functional females, 

******^************ *'*******'****** 

* ACTIVITIES * 

At The Be'ach ,^ 

^ If you find shrimp in tide pools At the beach, encourage * 

^ the children ,to watch them and perhap^s ask some of the ^ 

. following questions: 

* I * 

* ' ^^ * 

^ - how does a shrimp look like a crab? how does it look ^ 
different? — 

* / ^ 
- 'what color is it? is there any advantage to the shrimp * 

^ in being that color? ^ 

* - how does the shrimp^move and in what directions? which * 
^ le^s d^es it U3e? * ^ 

if ^ ^ 
^ - watch Its antennae, what are they doing? what do you 

suppose they can tell the shrimp? ' * 

* * 

* If you find shrimp, you might catch a few if you can and * 
^ put them in a bucket of salt water so the children can ^ 

watch them .move in that environment, 

* * 

* - does it swim? hfev? * 
^ - what app^dages doQs it use? ^ 
. - how does it usq its tail? . ^ . 

* 

* * * * * */* ***** *. * ******************* 



* 



Notice how it swims slowly forward when not excited but 



darts rapidly backward when frightened 

k * * */* ***** *. * ***** 
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* * * *^* ********* 

* AMPHIPODS * 
************* 




Teacher Background 



Amphipods arfe the street cleaners, the garbage collectors of 
the marine environment. They may be nearly everywhere - from 
openVcean to under intertidal rocks. When food is available , 
such ak bait in a crab pot or a dead fish lying on the sea 
floor, they may congregate in grefcTT numbers and in spite of 
their small size", soon strip the food source to its naked bones 

At The Beach 

Sometimes called beach hoppers or sand fleas, these small 
animals may well be found by the children during the field 
trip to the beach. They are so wiggly that tr.ying to catch 
them can be fun. Children may also enjoy watching and feeling 
them wiggle in their hands. If someone has a magnifying glass 
the children might be able to see the two kinds of legs on the^ 
animal that are the reason for i-ts name. 
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MOLLUSKS 

***************** 

* WHAT IS A MOLLUSK? * 

*r**********t**** 



IN THE CLASSROOM 
Materiils ^ ' , * 

* t 

.Poster - shx^wing the wide range of animals* in this 
• classification 

Shells 
\ Film^trip 

L * 

Procedure 

As with all ma3or groups of marine animals, some information must 
come to the students directly frpm,the teacher* However, a 
certain element of "discovery" m^ also be utilized* For instance^ 
students may be encouraged to loolf at a wide diversity of molluscs 
either through handling actual shells and other materiTals 6r 
, looking at filmstrdp materials, posters, or pictures that have 
been collected from printed material sources. 

Mollusks "include such diverse animals as: ' 

1* bivalves - clams, mussels, cockles, etc* - animals 
with two halves to their shells* 

2* chitons - the flattened animals with numerous plates 
forming' the' armour on their backs* 

* 

3* limpets - commonly called china hats by the children 
becai>se* Qf their similarity m shape to the hats worn 
, by Chinese farmers* 

. 4* gast*ropods or snails ^ 

Children can realize th^t all these animals have some kind of ha\;trd 
shell covering their bodies* This key characteristic of 

most members^ of , the group Mollusca* 

Discussion can lead them' to recognize the wide variety of forms, 
sizes and colors that these shells take: 



*v 



1* some consist of two halves (bivalves) 

2* some of. several plates that fit closely together (chitons) 

3* some are conical (limpets) » 

4^* some are spiraled * (snails) • — x <• ^ 
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If y.ou are working f^om iwaterials that allow it, you might lead- 
the children to redognize another identifying characteristic of 
molluscs: ^ J 

their, muscular focit which is used fbr moving over 
the substrate* 



Eachmollusk has only pn$ foot - not two like we have- and if the 
animal is tui^ned over with his shell side down, it is the muscu-iar 
foot that can be seen and felt on^its underside. Bivalves ha^Xe a 
foot too but It is modified for digging into soft sand or mud and 
IS retractable into the animal's shell so it is less n^adily seen. 
The mollusk foot of many species is edible and Alaskans 
enjoy eating the feet of local snails, chitons, and even limpets. 
. In the highly** prized molllisk, the abalone it^ is also the foot of 
thelartimal that is eaten. 

Some mollUsksare sneaky and do not have shells because at some 
point in their very long histories they have lost them or in other 
ways become modified in their devel9pment. The two groups of such 
animals that children either already know or can easily become 
' familiar with are the cephalopods (octopus and squid) and nudi- 

Cephalopods 

Cephalopods are the most intelligent of moliusks-, with well-develope 
heads and, large brains. They are quick and active. Their eyes 
are very similar to our own. Most children ar^^^f amiliar with the 
octopus* eight armed shape and with its ability ^o ]et through the 
water by using its si^phon to e>;pel a powerful ]et of water* In . 
spite of the awesome reputation, octopuses are not the dangerous 
animals theyj^re generally construed^ to be. For the most part, 
, they live affclusively in dens, leaving home o1tly in secirch of food 
Their fo^G most often is other molluscs (such as , clam's) or % 
cnista&esflte (the craJ>-like animals) . Squid are probably less famil: 
to students. They have /two addxtional tentacles and often are seel 
darting through the water in schools. Bpth octopus and squid are 
found m Alaskan waters but only octopus are occasionally found 
intertidally in dens under 5;Large boulders so Children will seldom 
have an opportunity to observe t-liem first hancL Occasicmally ther< 
is an octopus in the salt water tank at the AuKe- Bay NMFS laborato: 
Like many other mollusks, both octopus and squid are considered 
excellent eating. 
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Nudi;>ranchs 

N<Jdibranchs, or sea slugs, unlike cephalopods, may be found * 
/anterti^ally on ogr beaches. They ^re some of the loveliest 
and most bizarre of the mollusks. Basically, they are snails 
without shells naked animals that have developed elaborat.e 
naked gill structures and striking color patterns and variations 
in body appearance. They range in size from a fraction of an 
inch to more than a foot in length - but the intertidal ones 
are alX small. They move on a foot as do snai*ls and most other 
mollusK^,' slowly traversing their^ part of the ocean floor in 
search of food. 

If you can find visual mat*erials showing a vareity of nudibranchs, 
your students (and you) will be impressed with their beauty/ 
delicacy/ and lovely colojation. iMost commonly found inter- 
tidally here is a small nudibranch that is delicately colored 
with shades of, pink and hajs on its back mSny white or pink tipped 
cerata, or pointed, finger-like, soft projections. You might 
alert children to their presence on the beach and encourage theiti ^ 
to watch in tiny pockets of water for these small, special animals 



J 



CERATA, 




RHINOPHOPES 



27 ^'^ 



AT THE BEACH / 



LIMPET 




Materials 

buckets 
pans 
shovel 

•■ 

Procedure - 

The single most exciting element of any beach outing is simply 
that of discovering what is there - and it is true for everyone 
whether first grader, teacher, or parent helper. One. of the 
major elements to be seen - discovered - on the beach are ^ the 

itiollusks. 

Ask the cliildren to see how many different kinds of mollusks 
they canvfin4^ ^courage them to look m many different are^s 
of the beach - at the level of the water and at varying distances 
upward away from the water, at areas of bedrock T .cobbles , sand, 
and mud^ Each of these areas will be ^^opulated by different kinds 
of mollusks. Encourage them to try to remember where they find 
what: ^ ^ . 

1. tiny periwinlsles are* to be found on rock^ well above 
low tide level* 

mussels cling tightly to rocks with tiny threads that 
are laid down by .a gland in their foot, j 

3. larger kinds of snails will be found close to the 
water.' s edge. . ^ 

^ 4. limpets and chitons clihg tightly to ro.cks and may 
increase in numbers with greater proximity to the 
water. 

5. clams an<^ cockles lie exposed or burj|.ed on or in sand 
or mud. 

Be sure that someone in tlf^ group has a shovel and is prepared to 
show clams or cockles. Children will enjoy searching for the 
small hol^s in the sand that indicate their presence a presence 
often given away when the an^.mal ejects waterVfrom its siphon 
sending up a 3pout of water which may even catch someone unaware 
and give him or her a surj^ise mini-shower.^ 

If you can sneak up on a sizable buried biyalve. Vou can point out 
to children that it has actifstlly two tiny holes in the part that 
-extepdg to or above the level of the band's surface - one of these 
is an incurrent opening, the other excurrent. The animal feeds 

On 
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by continually circulating water through its internal parts and 
^.straining out of that water tiny food particles. An adult - 
or responsiI?le student - should try digging out so&me of these 
buried bivalve mollusks- 



After children have ^had a chance to see the clam, be sure that 
it is reburied or thrown out into the water so that it'>is not 
killed just to satisfy a momentary curios-ity, 
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When examining snails on the beach, children might have someone 
point out to them that each snail has^-door called an operculum 
which it c^n use to seal itself off from the world as a defense 
against a larger animal that would eat it or as protection from 
drying out if it is out of the water for a long period of time. 
If a snail is picked up, its usual reaction is to pull its foot 
back inside its shell and to seal off the opening with the oper- 
culum <i 



If you wish, at the beach, a parent helper might be given the 
responsibility of collecting - with the children's help - a variety 
of kinjis of mollusks* After a period of discovery, exploration of 
the beach, students might be gathered into groups to discuss the 
kinds of mollusks that have been gathered. Children should be able 
to put si^nple labels pn them; 



- snail 

- chiton 

- clam. 



- lim'pet J 

- nudibranch 

- cockle 
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APERTURE 



* ^ ?NAIL 

They might also enjoy watching^^gftoup of snails placed 'in a pan 
of cold sea water ; noting how they travel on their expended feet and 
how th^r antennae^ or feelers^ are constantly activ^, ta'king 
signals from the environment and helping the animal look for food. 
A bucket might also be partially filled with sand or mud, topped 
off with' sea water. Theri, if a cl^m or cockle is. placed on top 
of the sand or 'mud in the bucket, with luck, children^ could watch 
it extend its foot and burrow down into the protective bottom. 

If a specific project with shells has been planned by the teacher,^ 
EMPTY shells to be used 'in that> project might be collected during 
the beach trip. If this is done, each child might be asked to find 
and keep - or g'ive to an appointed adult - a specific number and/or 
kind of shells. 

******* *.* ***********************^* 
* 

* 

* FOLLOW-UP ACTIVITIES 

* ^ " {in the classroom) 



* 

* 
* 

* Any number of project? can be done at a first grade level * 

* with empty beach -shells. Art projects ipay include the * 

* making of: - * 
* 

* ^ mobiles 



* 
* 



* collages • a 

* ^ sand and shell pictures , * 

* * fnaking of figures 

* etc . 



; * 
* 

* .Many idea sources available to .teachers carry specific * 

* suggestions for projects that may be undertaken. If you * 

* elept *o umj^or^ake such a project, it is important that * 
"you make a list of your rawjnateria4 needs before going^ * 

* to Che beac|> so that you may bring back whatever shells * 

* you need, * 

* Other activitie"4 might ^involve shells in arithmetic prob- * 

* lems or in studies involving comparisons - for instance, r **^ 

* categorizing shells into groups of different sizes, colors, * 
*' types, eto, ' ' * * 

* A****^****.**************^^*^^^^^;^^ 



i 

Because mallusks, like all other marine animals, cannot live long 
out of salt water of^ the particuLar concentration and temperature 
.to which they are accustomed, it is not advised that any classroom 
•activities be planned with live specimens unless a functioning 
salt water aquarium is available for maintaining the animals or 
unless the teacher has a valued friend or conspirator who is 
willing to gather materials, bring them to the classroom, then 
quickly whisk them back to the beach environment. Some live 
materials (i.e», clams, snails) may be kept in paper towels dampened 
with sea water ^nd placed under refrigeration for perhaps as much 
as 48 hours but observations of the animal's true ^behavior is 
difficult unless well-oxygenated sea watdr at a proper temperature 
can also be at hand as an environment for the animals. Classrooms 
are just too warm for most marine creatures - even if they can 
tolerate being out of water for periods of several hours • 




STARFISH, SEA URCHINS, BRITTLE STARS AND SEA CUCUMBERS 

(Echinoderms) 
* 

Teacher, Background 



Echinoderms are spiny skinned animals. Although such animals as 
sea cucumbers and brittle stars at first seem to have little in 
coiranon, careful observation and thought will reveal their similar- 
ities. All members of the group are rad^ially symmetrical and most 
frequently can be divided into five 6qual wedges. This is easy to 
see on the stars and urchins, but when looking at a cucumber, one 
piust firs^ realize Jt^t the animal is,iin effect, lying on its side 
and that -the symm^^ry is theref6re longitudinal instead of vertical 
Members of this group also all have tube feet, the tiny/ suction- 
cup tipped extensions that enable the animals to move, cling to 
surfaces, and m the case of starfish, pull open food sruch as cl,ams 



**************** 

* WHAT IS A STARFISH? * 

**************** 



IN THE CLASSROOM 
Matyials 

star^^ash Or sea star 

a pan or other place tC put the animal 
i magnifying glass 
suction cup 

Procedure 

Statement: This portion of study of the starfish is 

^ understanding the anatomy of the starfish 

or sea star, . / ^ 

Sea stars ^are one of the obvious, relatively abundant animals on 
our beaches. It should, therefore, not b^ very difficult to 
"Obtain one for class study before the beach experience. You might 
collect one or two yourself or ask a parent who lives along the 
beach to bring one m for you on an appropriate day. Any sea stars 
you collect intertidally will be those accustomed to occasionally 
spending time outtef the water and exposed to air so they should 
survive a short stint in the classroom, Keep^the animal in a 
moist situation .(perhaps in a cloth bag dampened with sea water) 
in .a refrigerator or putside in a shady spot until you vant to use 
it with the children. Keep it away^from its natural habitat as 
short a time as possible and return it to the beach when you are 
done., ^ > 

'it) 
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For. demonstration purposes in ^lie classroom, any sea star found on 
the beach will do. Some of them, however, may prov* less desirable 
than others so you may want to avoid those which exude large 
quantities of mucus^ or those that seem relatively soft and f lacid. 
The common five*rayed star, Evas£^eg*Ss trochelli , it atiff^but 
relatively durable and the severat species of sun star wOTl< also 
serve well. If the beach seems devoid of stars, you mijght Ibok 
under cobbles or small boulders well down on the beach^ in hopes of 
finding the small, greqn, sfis- rayed Leptasteri^s hexaptis that 
often live in^that habitat. Females of this species fucked from 
the under sl^dis of rocks will, in the spring, often h^e beneath 
their bodi^" a cluster of j^ellow-orange eggs that thev^:^re brooding. 

In the classroom have the students look carefully at the starfish. 
Ask them- to: ' 



1. 
2. 
3. 
4. 



count its rays, i • 

feel the te>iture of it (every species feels different) 
see if they can find its mouth 

feel*the spfj./ closed tube-like structures ^that crowd into 
the groove .that .runs .the length of each ray on the animal's 
lower (or oral) side ' *" ' 



Ask the class: What mi^iht tube feet help the sea star do? 
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Look in the mouth aree and in the adjacent grooves for the 
commensal worms that sometimes live there, doing no harm to 
the star but profiting from the friendship - probably by . 
having easier food gathering. 

How do tube feet work? Tube f^et are for walking. Using a 
suction eup, you can explain how a star can extend its tube ' 
feet, stick them to a surface, then by contracting the tube 
fe^t, pull its body toward the adhering feet. Some species 
of sea star^often feed on clams and other bivalves and with 
their tube feet they can apply a steady pulling pressure to 
both halves of the bivalve's shell and eventually cause the 
mollusc's muscles to relax, the shell to open, and dinner to 
be available. • ^ 

In looking closely at the star, children may, also notice; 
(1) a tiny red dot at the end of each ray (an "eye spot" with 
limited sensory '^reception) ; and (2^) a hard, relatively smooth 
spot on the top (aboral) center surface of the sjtar (th$ mad-* 
reporite, or external opening into the water-vascular system 
to which air the tube feet are linked) . Through the madreporate 
water enters and leaves the system so that pressure can be 
maintained; and, (3) soft "fuzz" on the upper surface. This 
fuzz is actually the papillae, tiny structures for respiratory 
exchange. ' ' ' - 

Be sure to have a hand, lense at hand so that students can look 
closely at: 

- the tube feet . 

- the texture of, the back of the star 

- any^ other parts of interest 

AT THE BEACH * ^ . 

Materials 

''a ruler * * 

an adult with a^clipboard or notebook for writing'down 
the children's observations ' . . * 

Procedure * ' ^ 

Statement: This portion of study of the starfj^sh will 
answer the q\jestions of: (1) how big are 
they?, (2) what stars are there?, (3) where 
• ^ do they live? 
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sk childreiVTto think about starfish as they explore the l?each 

in terms ott (1) how many »kinds of starfish can you find? 
(2) ^where do you find each of them? (3) what color or colors 
is each different kind? 



Typically on our beaches they wilJL find the following: 

1. the large six-rayed Evasterias trochelli which is always 
o£ one color but that color may be any shade - purple, 
orange, green or duller colors. ^ 

2. the very large sy^nf lowex'^ar , Pycnopodxa helianthoides , 
which has as many as 24 rays, is soft and fragile and 
may be pink, orange, purple, or a combination of these 
colors. 

3. the rose star, Crossaster papposus , which has a very 
"textured" aboral .surface, usually ten rays, and is 
patterned in circling bands of rosy pink o^r red with 
white also occurring. 

4. ^ the blood star, Henricia leviuscula , which is easily 

identified by its bright orange-red color and its five 
very slender rays. 

* 5. three species of sun stars, Solaster , wh^ch can be 

difficult to tell apart but all of them have numerous 
rays, are medium on a hard-soft scale, and are often 
some shade of red or purple. 

All of the >stars mentioned above will be found exposed on sandy 
or sand-cobble areas. If the children look under^ rocks they will 
also find thfe small six-rayed star, Leptasterias hexactis. 

Perhaps an adult helper specializing in ^sea stars for the (Jay ^ou^d^ 
help the children realize that the number of rays is diffe;(;rent on 7^ 
different species and so is the color pattern. 

Measuring starfish, 'the^helper might also involve the children in 
measuring sea stars asking such questions as: 

1. What as the best way to measure one? (usually done as 
a total diameter and sometimes also including an 
additional measurement of the length of the ray. Child- 
ren might decide on a universal hand measure - one 'hand 
wide, one and a half hands wide, etc* \ ^ 

2. Which stars are largest:? 

3. Which are smallest? 



4. Are most stars of the same kind about the same size? 




When* notes have been ^Ble, children may want to drav some conclusions 
about the variety of s% stars that can be found on the beach. They 
might also discuss which ones were found where. 
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. Follow-up Activities , 

If no live sea stars were examined at close range m the classroom 
before the beach excursion, you might want to take back one or two 
to the classroom with you to look at that or the following day. ' 
If so, follow the procedure already outlined in IN THE CLASSROOM . 

As a good test of memory, you might ask children to make pictures 
of all the different kinds of starfish they saw at the beach or 
ask each one to draw a picture of his favorite sea star. These 
could be for taking home or might make an attractive bulletin board 
if cut out and pinned to the wall. 
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******** ******* 

* WHAT IS A BRITTLE STAR? * 
******i<^* *>******* 



It IS un ely that students will encounter brittle stars during 
their field trip to the beach but 3ust in case, and because they 
are animals stud^ts may already know something about, included 
here will be a^bit, of background about the animals. * 

The relationship of brittle stars to sea ^tars is quickly apparent. 
They have the same kind of star shape - a central disc from w^ich 
extend th^ rays - usually five. They have tube feet and a central 
mouth on the lower side of the animal. 

Brittle -stars , howojpftr, have rays that are snakelike and are 
usually capable of-*^ving sideways in a manner similar to that of 
a snakje. Their rays are always long and slender and the animal 
Itself feels hard, never soft as do many of the sea stars. 

Both sea stars and brittle stars have strong, regenerative powers, 
being capable of regrowing a ray if it is severed. Many can even 
regrovf an entire individual from one ray and the adjoining piece 
of the central disc. Among brittle stars, self -mutilation is 
coiranon. If the brittle star is handled or threatened/ it may 
readily shed terminal parts of one or more rays. The lost parts 
will, in time, be regrown to original size. If brittle stars are 
examined, abrupt changes in coloration on the rays can be seen. 
These mark places where a break has occurred, ^ 

Brittle stars are generally secretive/ often hiding under rocks, 
among kelp holdfasts or in other similarly sheltering places. 
MaThy species seen^ to-be nocturnal, hiding by day and emerging at f 
niqht to feed on detritus and ather food bits they may encount.er. 

One unique brittle star that occasionally washes ashore on local 
beaches in the basket star, Gorgonocephalus eucnemis. It has a 
basic five rays but these branch again and again until the animal 
looks like the mythological Gorgon's head with its writhing snakQS 
in place of hair. The basket, ^tar is usually flesh colored; lives 
sub-tidally and feeds by anchoring some of its tendrils to the 
substrate while extending others into the water's current to strain 
from it tiny, drifting organisms or other material that will serve 
as food. 
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* , WHAT Ife ^ SEA URCHIN? * 



SPINES* 



•ROWS OF * 
TUBE FEET 



SEA URCHIN 



Teacher Background 

There are several species of sea urchin that may be found in 
intertidal or shallow waters in Alaska but only one of them, 
the green urchin, Strongyloc.entrotus droebachiensis , may be 
expected to be found on local beaches. It looks like a pin- 
cushion covered with green pins or needles and can be easily 
recognized children. ^ 

IN THE. CLASSROOM 



Materials 



■X 



a live sea urchin and- an urchin test 
a^container to place it in 
^ magnifying glass 

Procedure 

Like starfish/ sea urchins can tolerate a certain amount of out- 
of-water "time. They, therefore, are good candidates for classroom 
observations. Collect a few of them from the beacrf and keep them 
damp (by sea water) and cool until ygu are ready to use them the j 
same or the next day* 

Place them in ei pan and give the children the chance to observe, 
touch, hold them. The following questions might lead to good 
discussions: ' ^ 

QUESTION: How is the urchin like a starfish? / 
ANSWER: Both have tube feet, both are radially symmetrical' 
and can be divided into five sedges though this is 
hard to see in a living animal. . \ . 

QUESTION: Whate are the tube feet?^ 

ANSWER: Extending out of pores all-over its bodyt 
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QUESTION: What would tube feet do for the animal? 
iUiSWER: They are its feet. ' 

QUESTION: Where is its mouth? 

ANSWER: In the middle of its "down" side. 

QUESTION: What do you suppose it eats? 

ANSWER: Its teeth are made for scrapmg/biting algae and 

detritus off hard surfaces such as rocks^ , ^ 

QUESTION: What good, does it do for the urchm to have all those 

spi'nes? ' . ' . 

ANSWER: They protect the animal from some predators* 

4 

Having an urchin test (or internal "shell") at hand at the same 
time that you are studying the live urchin will enable you to show 
the children more about the totaJl animal. Ask the students to look 
at both the living urchin and i^ts test, then discuss the following 
questions witrh them: 
f 

QUESTION: What does K:he test do for the animal? What part 
of him is It? 

ANSWER: It is his skeletal support, protecting internal organs 
and^ giving the animal shape 

QUESTIONL What do you suppose the bumps and holes -on the test 
are for? 

ANSWER: The conical bumps are knobs upon which the spmes 

articulate; the holes are openings through which the 
tube feet extend. 

QUESTION: Where on the test would the animal's mouth be? 

ANSWER: If the mouth parts are present, look^at them closely 

to note the many, intricate, articulating parts. This / 
complex mouth structure is called Artistotle's lantern- 

, The top of the test may have a hole m the center of 
it or this space may be filled with plates different 
from those on the rest of the animal. This area is 
the madreporite - the same part that can be seen on 
the surface of starfish - and serves to let sea waiter 
in and out of the system of tube feet< ^ 

The test is made up of a definite pattern of holes and 
^ bumps. As}j students how many similar pie-type wedges ' 
they could divide the test into and. have all the wedges 
be the same* By lobking carefully , they will see that 
there aifiJKfive distinct sections - ccJmparable to , the five 
sections rhat typify many species of starfish, their 
close relatives. , * * ^ 
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fiT THE BEACH 

There is not a great, deal to do with sea urchins, other than to 
have the children be sure they, recognize them when they, see them* 
Yqu are apt^ to find them in tight concentrations of Several* to 
many individuals resting close to oae another. This kind of 
^grouping typ^ally occurs during the spring month^, .the time when 
urchins reproduce by releasing^^gs or sperm irtbc^ the water. The 
chances of producing a greater number of offspring, are enhanced 
if thie spawning adults get together for the occasion! 
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* WHAT IS A- SEA CUCUMBER? * 



Teacher Background 
— ' r- ' 

Sea cucumbers, as relatives to sea stars, sea urchins, and 

brittle stars, share with these relatives a pattern of radial 

symmetry and the possessi-on of tube^ feet*. The skeletal mater- 
iaLof a sea cucumbeY,. however ,^has been reduced to small ^ 

"but-tons" embedded in it;5 skin. Thus the general appearances 
of the animal is soft and "squishy"^ 

There are a number of species of cucumber in Alaskan waters: 

1. the large Parastichopus calif ornicus , a species that 
frequently measures more than a foot in 'length And 
whose thin layer of muscles ^under the skin are^ery 

^ delicious eating. On some beaches it may be found 

' on exceptionally low tides. 

2. most apt to be found int^rtidally on our beaches is 
the tiny black species, Cucumaria ve^ae , that lives^ 
cunong rocks and cobbles. 

3^ also intertidally is the white species, Eupentacta ^ 
quinquesimita , whi^ch may be two or three inches in ^ 
length. 



IN THE CLASSROOM 



Sea cucumber^ out of water and away from their- habitat don't look 
Ijlke very much so it is probably best to leave close up* examination 
of.them-for a beach activity. d6, however, show the children 
pictures o£i these animals before they go to the beach so that they 
will recognize them when they encounter them near the water's edge,^ 



AT THE BEACH 
Materials 



a sea cucumber 

a magnifying glass 



Procedure 



Perhaps an adult helper couLtf be in charge of keeping an eye out 
for cxicuinbers. ' When someone finds some, it is best not to touch 
or otherwise disturb them but rather to s-it quietly ind just look. 
If the animal is in a tide pool, it^ is possible to see it searching 
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.for food by extending its frilly oral tentacles. With these it 
gathers bitaAQf food and pulls them in toward the mouth. After 
just observingjthem for awhjJLe, children migh,t look closely at 
them with a magnifying glass, Idoking at the texture of^ the skin 
and for the longitudinal rows of tube feet. 

Follow-up Activities 

Sea cucumbers are one of a number of local mtertidal animals 
that are quite edible, and tasty. If you yourself are into eating 
wild foods or if some of your children's parents are, consider 
the possibility of either, having a session in which your students 
help prepare some wild food for eating or arrange with some of 
the parents to have some of the locally available 4/xld foods brought 
in for the children to sample. Great if you could combine this 
witjvsome studies in the classroom of flingit culture and per- 
stftade ^orae parents who are Tlingit to^^hare some of their 
traditional foods with the class includrag/algae and marine 
invertebrates, of course! • 




FISH 

IN THE CLASSROOM 
Materials 
chart 

ditto sheets of the anatomy of a typical fish 
chalk drawing \ ^ 

aquarium -r if available this would be grfeat for letting 
children observe first hand how a fish moves 
and breathes and feeds, 
one fish - whole and frozen> (until^ needed in the classroom) 

Procedure 

HOW DOES A FISH pREATKE? 

If a specimen is available., have th^ children examine at the gills. 
A fis^i draws water in through its mouth and expells it through its 
grlls* As water passes over (and through) the complex gill 
structure, oxygen is removed from it and passes into tJ>e< fish's 
body to keep it aliv„e. 

If .there is no fish for them to handle, look at the gill slit on 
the fish in the aquarium or on the chart or ditto sheet, 

HOW DOES A FISH MOVE? 

Have the children put their hands m the middle of their backs and 
ask: What do you fe^el there? 

Backbones are important for holding our bodies erect, and giving 
them shape. Fish have backbones- too just as we do. If you can, 
bring in fish bones for the children to see or - if you, are not: ^ 
squeamish - cut along the back of the whole fish you brought m 
to reveal the backbone. 

Watch a fish in an aquarium (or film) to see how it moves • The 
tail moves rapidly from side to side like a paddle to push the 
fish forward. 

One of the small win^-up bath tub fish could be used' m a pan of 
water to demonstrate this movement • 

Show how fins may be coTTapsed or held erect as the fish uses 
them to^propel or' steer itself. m 

Not all fish have scales but on those that do, scales help pre 
the skin and give a smooth surface to the body to reduce res^tance 
as the creature moves through the watfer. 




HOW DOES A FISH SURVIVE? 

The sea is full of hungry creatures^ always looking for a good fish 
dinner ^larger fish, seals, se^ lions).. Ask the children: HCw 
might a fish protect itself from something that would eat it (a 
predator)? . ^ * 

1, ability to swim away rapidly is, ofs^urse, a primiary 
^ means of defense^, 

V 

2, some fish (like sculpins) have spines that are part af 
their defense. 

-, • 

3. sonte (again like sculpins) have coloration that blends 
perfectly with the kinds of sea plants or animals among 
which they nestle, 

4. flatfish spend most of their time resting ^on sand cr 
silt ):)ottoms and usually they flick their tails to shower 
silt over themselves and thus hide. 

HOW CAN A FISH BE ADAPTED TO A SPECIFIC PART OF THE MARINE WORLD? 

Each part of the marine environment is populated with fish ' spec if igaH.y 
adapted to it, 

1. salt water/fr e sh water : salmon eggs hatch in fresh water. 
f The young^ travel down streams to salt water where the^ live 

and mature. Adults return^ to fresh water ^ .to the exact stream 
where they were hatched, to lay their eggs and die. 

2. open waters : some fish are alwa:5^s swimming, never coming 
' to rest on the bottom. Salmon are among these when they 

are in salt water. 

3. sand or mud ; here the flat fish can blend, so well with the 
bottom that they go unnoticed. 

4. rocky areas ; rock fish are found here. Also, blennies, 
and small sculpins can be found intertidally . 

Ask the children to think about where on the beach they mig^it be most 
apt to find live fish. tin tide pools or under rocks where it is 
moist even if the tide is out.) 
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AT THE BEACH 

- * 

Materials 

bucket 
Procedure 

encourage the children to look for fish and to recognize different 
kinds that they find. Ask them to remember where they find .the * 
'fish. In all probability, they will find: 

1* blehnies (long, slender fish) under rocks or possibly 
' in tide pools. 

2. tiny sculpms (broad, flattened fore part with protective 

spines on back and -broad mouth, thin tapered tail section) ^ 
which are usually in tide pools. 

One bucket taken to the beach might be i:eserved 3ust for fish and 
two or thre6 blennies and an equal number of sculpms hiight be 
placed in it when it is partly filled with sea water. Have the 
children watch how the fish swims. Put some stones in the bucket 
and watch to see if 'the behaVior pf the fish changes. What do 
they do? (be sure to return the fish t6 the sea after the children. 
^ have had a chance to watch the fish swim, and hide and to look at 
its fins, mouth, gill slit, and eye.) 




FOLLOW-UP A CTIVITIE S 

' y 

^ Fish Prints 

> 

These could be done before the beaph experience, too, -but they 
might serve as a good review of what a fish is. They could be 
usad with class thank-yo\is to ^people involved with the class in 
'sea activities or might make good presents to parents as a way 
' for the child to share his sea experience with those at home. 

Mater i als ^ 

Any whole, fresh or frozen fish although flat fish probably 
work best of all. Length should be at least six inches 
or so. If the fish is kept frozen until ready to use\ be 
sure to thaw it well before trying to make prints with it. 

Printing ink 

Brayer 

Glass or board upon which to roll an ipk brayer 
Paper - any paper will do but the better the quality the 
better the print will be. Rice paper is THE best. 

Prt)c e dure 

1. Squeeze a bit of ink on the glass or board. Roll the brayer 
back and forth on it to ink the brayer. Then roll the brayer 
all over the surface of the fish to ink it. 

2. Take a piece of paper that has been already cut to proper size. 
Place it carefully atop the fish. Then rub gently but firmly. 
Be careful not to let the paper slip or slide. 

3. ^ Carefully remove the paper. Be sure the child's name is on 

it (best if he/she has put the name on the back side before 
making the print). Put the print out to dry. - 

4. Later the prints can be mounted on stiff er bo^rd, glued on 
the front of a scrapbook, etc. 

Printing often reveals paterns in the scales and other details of 
the fish that may even be difficult to see with the naked eye so 
have the children look carefully at what they have printed. 
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*^ ********** 

* . ^ MARINE 'MAAmALS " * 

******* *^* ******* 



M a^jp e mamma 1 s ^re an exciting^ and important part of sea life in 
AHHipa,^' $ome of the more common ma)^ine mammals in Southeast 
Alaska'- humpback whales, harbor porpoises,^ killer whales, sea 
lions, and harbor seals - may well be sighted during trips, to the 
beach during Sea WeeTc, Because of this poss4J:iility and because 
children will probably, see them on. other outings to the beach, 
it is^ important to discusg them in the classroom. The activities 
that can be carrie<^ out cQJicerhing thera^, however, are in some 
Hays limited bfecause they are creatures we alway's see at a distance 
and cannot collect to look at close^-up. But this does not rule 
out the fun of reading about' them, drawing pictures of them, or 
writfn^, poems or stories about them. . ' ^ 

Let it suffice here to give a few quick notes about each of the 
common local marine mammals* and hope that t^is commentary can 
serve to start s6me classrpom discussion >a,bSvt them. More detailed 
discUssions of Alaskan spe&ies are available ifi any number of books 
and current periodicals.' Ojf use in the classroom, too, might be 
t]^ NOAA*poster of marine jp^ammals and a recording , Song of the . 
Humpback Whale , which h^^ capture^d the intensely beautiful and 
varying sounds make by^ that animal in its owft world. 

^" ^umpback Whales " t ^ • ^ 

The largest of our common local marine mammal^/ humpbacks, are 
also »the whales most ccj^nonly ^seen in the Juneau area. They grow 
. to be about 50 feet in length, have loitg pectoral climbs and a 
small dorsal fin set well back -on the body. 

because of the immense size of these whales and because they <io 
not often come particularly close to our shores, usually we see-x J 
only parts of them ctnd then only at a distance. Nevertheless, 
they are relatively easy* to identify. 

1^ Watcb f irst ^or thq whale's spout, a wh^te vapotf column ascending 
upward from tl^e water's surface. This spout is caused by con- 
densing vapor as air escapes from the blowhole on the top of the 
whale's head as the animal surfaces and breathes. Whales m our 
area may be seen in many patterns of behavior, but most commonly if 
a whale spout is sighted and the observor conti^nues to watch, 
he will see the whale spout several times at intervals. Then, 
quite frec^ently, the whale will sound or dive deeply. As a 
humpback styi;i^S, -iJt raises its, flukes into the air, and the last 
*thing one sew ©f th^' whale is its tail". disappearing at it slides 
down te^tically into the water. 
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Other beh*avior patterns can be frequently seen, too. Sometimes 
numpbacks slap the water with their forelimbs. Sometimes they 
lob-tail, slapping their flukes against the water's surface. 
Mos't spiBctacular of all, however, is to watch a humpback jump, 
rising ;headfir*t and nearly ^^ertical out of the water, lifting 
most of, its body^ length clear, .then twisting and-falfing back to 
the water with a "tremendous splash. ^ 

Humpbacks are baleen whales. That is, instead of teeth, a hump- 
back has plates of baleen hanging from the roof of its mouth. 
The baleen plates are frilled along their length and it is this 
frilled edge that strains out the small marine animals upon which 
the whale fee(fs. When it feeds, a humpback whale opens its mouth , 
takes iti a mouthful of sea water and fish or crustaceans, then 
closes Its mouth, forcing out the water but retaining the food. 
Particularly exciting to watch is a humpback when it is herding 
feed into a tight ball to make"§etting dinner easier. When the 
whale IS behaving in this manner, one sees at the water's surface 
, first a few bubbles, then more and more as a' circle of them il 
4rawn by the whale which 'is on the outside of the Circle. 
Apparently, the bubbles 'K^'^turb or- alarm the prey which then 
concentrate inside the ephemeral fence. Next to be seen is the 
head of the whale as the animal breaks the. surf ace mside the 
circle and takes a mouthful of the prey and squeezes out the water. 

Killer ' Whales , 

The appearance .of the killer; ^hale is unmistakable. They grow to 
about 30 feet in length and are predominantly black. But they 
are white on their bellies and part way up th^ir sides. There is 
a white spot behind the eye. Even without seeing the animal's 
coloration, hoyever, 'one can identify a killer whale by its high 
dorsal fin. The height of ^his fin differs with the sex of the 
animal and its age. The highest /ins are to be found on mature 
males and may look fojr all the world like tall, black sails. 

^•Killer whales are most frequently seen in the JUneau hje^ during 
the summer months. They usually ^ travel in groups of a few to 
several dozen members. These groups are not necess^irily tight, 
however, and individual members of a group may be spread out over 
a mile or, more • , ^ 

Known a^ predatory hunters, _killer whales feed on seals, sea lions, 
fish, birds, and even other whales. * 

Harbor Porposes , Pall Porpoises 

These animals are common in the Juneau area during the summer. 
They are small animals - up to about 6 feet in length - and 
almost invariably are seen as a small black fin representing 
th^ animal as it surfaces to^ breathe. Although their speed an^ 
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tendency to spend time on the surface increases with feeding 
activity, they are perhaps more notable to the surface 
observer for their constancy of pace «id behavior* * 

Harbor porpoises are to be found near shores and in bays* In 
more open waters, such as Lynn Canal, one may encounter a 
different species, the Dall porpoise. These animals are vividly 
marked in black and wh^Lte and ar^ about the same size of the 
Hatfbor porpoise. Their behavior is markedly different from that 
of the more steady Harbor porpoise* Dalls frequently slash 
through the water at great spe^d and will "play" with a boat, 
iTunning ahead of it and playing in the bow wake* 

Steller Sea Lio n * 

North of Juneau at Benjamin Island is a Steller Sea Lion haul out 
that is used by these animals each year from fall to early summer 
when they move out of the "area and away to rookeries where mating 
and pupping take place* Thus Steller Se^a Lions are to be seen 
commonly in Juneau waters during the colder months* 

Steller Sea Lions are enormous and impressive* Mature males may 
be 10 feet long and weigh 2000 pounds • Females are s|naller* 
These animals spend a considerable amount of time hauled out on* 
rocks, often well ab<?ve the water *s edge and on land they are 
cumbersome^, awkward creatures* In the water, however, they are 
grace personified/ fLj^ng through the water with powerful strokes 
of their long forelin^s* 

During the winter months , sea lions may sometimes be seen in large 
numbers, especial^ in Auke Bay where they may congregate when 
herring are available there as food* Whether they are in groups 
or solitary, the behavior and appearance of the sea lion will 
quickly distinguish it fr6m the Harbor seal/ an animal with which 
it is sometimes confused. 



The coat of t^he sea'^lion is brown* The shape of its head is 
generally pointed, except on large males which have a more pro^ 
nounced downward breakiog of the line across the brow* Sea lioas 
have external ears* 

Sea lions are often flamboyant, raucous animals. When they are ^ 
traveling, again and again they will push their noses ^bove the 
surface to breathe, then arch their backs which show above the 
water's surface as the animal disappears, only to surface again 
k short distance further on* When two sea lions meet going in 
j^pposite. directions , it is common for them to surface, heads to- 
gether, and nuzzle each other before continuing on their separate 
ways. Sometimes sea lions may be seen, heads above the water 
and shaking a fish or octopus violently tp tear it into pieces 
sma-11 enough to swallow. At ^ther times, they seem to lift their 
heads out of the water just ouvof curiosity as a boat passes or 
something else happens at the surface that seems to interest them* 



Harbor Seal 

These are sly animals, about five feet long^ and covered by a 
coat whose extremely variable markings may include shades of 
brown, black, silver, and gray. Th.ey hsTve no external ears 
and their snouts seem to end more abruptly than those of the 
sea lion, thus^ giving their heads a rounded, blunt shape. 

< 

Harbor seals are common in the Juneau area but » sometimes one ^ , 
must look quickly to see them. Typically, one sees only an ^« 
expanse of w^ter. Then s/head pops straight up, swivels as 
the animal looks around, then disappears leaving only a siSall 
disturbance in the water and the observer to wonder if he 
really did see an animal there. 

Ijike ^ea lions. Harbor seals leave the water and spend periods 
of time hauled out on shore, frequently on small islands or 
other similarly undisturbed pjlaces. Harbor seals, however, do 
not venture as far out or above the water as jsea lions do, 
preferring to be near water level a?hd close to it so' that they 
can <3uickly slip away from the rocks. 
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UNIT EV^^UATION 



Although no forms are included here for use in evaluating the 
effectiveness of your studies of mariile animals, Severa.1 
approaches can be suggested: 

1, 'Yqu might ask the students to draw a picture of a number 
of marine animals you have studied. For instance, say to 
them, "draw a picture of a starfish and write Its name under 
it." Then write STARFISH on the board. Allow anojiterval, 
then ask them to draw another animal, 

2, Give them a sheet which you have divided into boxes and 
on which each box is labeled with the name X)f one kind of 
beach animal. Ask them to draw a picture of each kind of 
animal. 

3, Make up a ditto sheet for matching pictures vOf common 
animals with their names. 

4, Make a ditto sheet showing the beach and a?k children to 
draw in what animals they would find where on the beach. 

5, Make up a sheet with simple statements for the students to 
complete. For example, "I live in a shell that once belonged 
to a snail. I am a - * 




anHotmed ^ bibliography 



The following books will lie Valuable sources of additional 
Information: 

Flora/ Charles J» and Eugene Fairbanks • 1966. The Sound and 
The Sea, Pioneer Printing Co./ Bellingham, Washington. 
' xii + 455 pp. 

This books is a (generally accurate) phylym by phylum 
account, of marine invertebrate species coimnonly found 
in t^ie Washington State-Puget Sound area. Includes 
photographs of each species described • ^ 

Curriculum Research and Development Group - University of 
* Hawaii • 1976, Reef and Shore - Hawaii Nature Study 
Program for Elementary School Children • Teacher's 
Guide, University of Hawaii, 1776 University Avenue, 
Honolulu/ Hawaii • ii + 265 pp. 

This is an excellent study guide - and ^one whicti served 
as a model in the writing of this material. The specific 
animals in Hawaii are different from those found in 
Alaska, but the ideas and approaches contained in this 
volume are valuable and can easily be applied to Alaskan 
shores* ^ 



Johnson, M.E^and H.J* Snook. 1927. Seashore Animals of the 

Pacific Coast. Dover edition (1967). New York, New York. v 
659 pp* * , 

A good general description of each phylogenetic group 
and its characteristics, as well as some specific infor- 
mation dn particular species. Written primarily about 
California and Northwest species but most apply here, too. 

Kozloff, Eugene N.. 1974 • Keys tg the Marine Invertebrates of 

Puget Sound, the San Juan Archipelago, and Adjacent Regions* 
University of Washington Press. Seattle and London. 266 pp» 

The only technical key available for identifying invertebrate 
species of the Northwest • Most species included in the 
keys also occur here. Good for putting scientific names on 
specific animals • 

MacGinities, G.E. and H*. MacGinities. 1968. Natural History of 
Marine Animals. 2nd Edition* McGraw-Hill. N.Y. 523 pp. 

A discussion of the behavior, occurrence^ etc. of inverte- 
brates by two foremost authorities • Readable and packed 
with information. 




TEACHER INFORMATION X 
FOR * - • . ^ 

SEA MEEK CURRICULUM MATERIALS 

*-*-*«*-*^*-*.*_*«* _*_*•*_*_* 

1st GRADE 



Name^ of Sea Week Materials 



Contents and/or Use 



ACTIVITY ^OOK 



Worksheet 


# 1 - 


Sponges. 


Coloring 




Worksheet 


# 2 - 


Guess What I Am 


Dot-to-Dot, Reading 


Worksheet 


1 3 - 


Sea Urchin 


Fill in words. 


Worksheet 


# 4 - 


Sea Anemones 


Labeling 




Worksheet 


# 5~- 


Anemone 


Poem, Illustrating 


Worksheet 


# 6 ^JelTy Fish 


Reading » 


Fill in "words . 


Worksheet 


# 7 - 


Jell^y Fish 


Dot-to-Dot 


Worksheet 


# 8 - 


Sea Cucumber 


Cross Word Puzzle 


Worksheet 


1 9 - 


Barnacles 


Counting 




Worksheet 


#10 - 


Barnacles 


Reading, 


Sentence Completion 


Worksheet 


#11 - 


Hermit Crab 


Reading, 


Structural Analysis 


Worksheet 


#12 - 


Hermit Crab 


Writing 


Comprehension 


Worksheet 


_#12A 


Crab 


Reading, 


Worksheet 


#13 - 


Crab 


Counting 




Wor'ksheet 


#14 - 


Worms 


Reading 




Worksheet 


#15 - 


Worms 


• Alphabet, 


, Dot-to-Dot 


Worksheet 


#16 - 


Get Some Shrimp to Eat 


Maze 




Worksheet 


#17 - 


Sandhopper 


Reading 




Worksheet 


#18 - 


Amphi pods/Sandhopper 


Counting 




Wo rksheet 


#19 - 


Shrimp 


Reading 
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1st GRADE p. 2 



Name of Sea Week Materials 



Contents and/or Use 



worksheet 120 - KoHusks 

Worksheet #21 - Snails * 

Worksheet #22'- Clams. Cockles, Mussels 

Worksheet #23 - Bivalves 

Worksheet #24 - Clams, Mussels. Cockles 

Worksheet #25 - Starfish ' 

Worksheet #26 - Starfish 

Worksheet #27 - Fish 

Worksheet #28 - Color-Sy-Number 

Worksheet #29 - Make a Fish 



Worksheet #30 
Worksheet #31 
Worksheet #32 



Cephalopotfs 
Sea Animals 

i^ake a line to the Karine 
Animals. 



Counting 

Visual Discrimination 
Reading, Matching 
Reading, Comprehension 
Writing 

Word Knowledge 

Dot-to-Dot 

Word Knowledge' > 

Color Recognition, Mumbers»Structural 
Analysis 

Motor CoordinatTOnt Visual Perception 
Counting (game): 

Color by Number 

Matching 

Visual Discrimination ' 



COLOR ILLUSTRATIONS 
Posters = 20x30 ~ Full color 
2 - Wha't Are Marine Animals? * 
2 - What Are Marine Plants? ♦ 
Cards for above Posters - (color drawings) 
€ sets - Marine Plant and Animal Cards * 
Posters = 20x30 » Full color 
2 - What is a Plant? * 
2 - What is an Animal? * 
CaVds for above Posters - (color drawings) 
.2 sets - Plant and Animal C/rds 
Slide/Tape Show 



* Available from the 
South East Regional 
Resource Center, 538 
Willoughby Avenue, 
Juneau, Alaska 99801 



Marine Life o.f Alaska's 
Shores 
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Sponges 





Color +his 
red. 



Color -Ijiif 
purple. 





W 



hat I 



atT). 



I 
I 
I 
I 



am • an anLmal . - 
live in the ocean. 

Gannot move. 

have no head or toil or 



^2 3S 

3u j_ ^/^v-;?-^ 

XI- o - 



legs. 

I can be yeilow or red 
or orange or purple. 

When I am aljve I am soft. 
I feel gritty. 
Follow the 
numbers and- 

' "Find out 
what I am. 

I am a 



23» \ 
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Sea Urchins have uiz 



spots spines 

They have feet. 

tube' tall 

They live zziz the' nnud 

on In 

Cirdft *the pictures 'i-hat" together. 






Tbil or shorty 
Like a flower 
Wi+ln many petals, 
The 

Lives TrT tine sea,. 



The anemone catches 
And often eats 
Big sea animals . 
Like jellyfish and crab* 



f?ed> green ^ Ri^/' 

Orange or white^ 

Sea onemov^es are , 

A very pretty sight • 

Draw q seq ane mone and 6olor it. 



FlMt Grade 





>A jellyfish is'^like an 
anemone, thaf -Floats in 
+he sea. - 

Both are soft. 

Both' have, tentacles that help them 
get -Pood • 

Both "hoN^e a fnouth , in +he' midd le o-P - 
the tentaclJ^s. * . ' 

The +entacles of a jelly -Pish can si'ing. - 
They ^ cah hurt people. 

Cii^cle tlie words that make the sentences true. 

I A jellyPish in the sea. 

* boats floats. ooats 

'2, Tentacles help Jellyfish get ^ . 

room noc>n food 

k Jel/yftsh have d - in the middle 

of their^- tentacles. 

^ Knouth moon much ' . , . 








I* Sea Cucumbers 
walk on these • 



a. 



, 2. Sea Cucumbers 
use tentacles to 



I. 



3. Sea Cucunqbers 
are . 



Use tKcse words 




ornoc es 




How many barnacles. 



Clr*cle -Vhe, correct cfhswer 



3 



\0 



^ 7; 






are Crustacea n s . 

A barnacle has Q 
she 



A young barnacle 

glues its head tojci rock. 

It builds another harder shell 
around itself. 

The hard shell has a door 
at the top/ . 

The barnacle eats by waving 
its - legs out the door. 

Draw lines to words -that 4+ell about barnacles. 

^_ have shells 

DOrDQcl&S:":" have heads 

have toils 
. ho\/edoc>'r$ 



I 
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hovi 



egs 



\r^orl<shcat " 




The hermit crab 
sea anlrrya I • 



It fives in d snail shelL 
The snail dhell is i+s house* 
WheKi -the hermif crdb grows biqcjer* ^ it 
must find a rbiqqer snoiil shell. 
The herr^it crdb wear^ its house. 

Write the word ihat makes the sentence +v^ue. 



1. A hermit crab is a 

see 



sea 



-2. If 



ives m c> 
snail 



.hell. 



same 



o 
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first Grekdm. Work.shc«-t- '2. 

ft 

nermif Crab 




A crab has a hard 
outside shell* 
^Its shell protects its . so?! body, 

A crab has Uqs with joints . 

It has stron<3 claws. 

Some c^abe can run fo&t. 
Some cmbs ore good to eat. 



Circle the words that- are true cibout crabs. 



\ 
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hard shell 
jegs with joints 
inside shell 
outside she 1 1 
legs without joints 
strong claws 



0 u 



soft body . 
good to eat 
hard body 
can run *Pas1 

\ 






V 




-JVL_ 




Worms live at the beach, +00. 

They can be wiqqly and lonq. 
They Cpw^^be short- and -Plat. 
They can be round and s+rei'chy 

Some worms, l>l<e ribbon wornr 
can be stretched -Prom I -Poo'l' 
long to 10 -Feet iong* 

Some worms are smooth ♦ 

Ot'her worm^ have many parh 
C segments) . 

Other sea animals eat worms. 

Worms can be preHy colors* 



They can be blue^ green , 
oranqe^ red, brown and grey. 



f 









Oe+ some shrimp +0 ea+. 




Sandlhoppers ore all ' over 
o+, -iVie beach* 



They are ' Pun to cd+ch . 
They wiggle. 
Sand hoppers have 

Swi'mm'mq leqs^ 
- andl jumping^ l^gs . 



They ore very small. 

■ 

Sand hoppers hop on seaweeds 
at +he beach. . . 

li^icy eat dead s^d Jnitnals. 
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' /\m phi pods 



An+ennae 



Sand hopper 




Count the small legs. 

How m^ny smgl I I eqs ? _ 

Count "the Ipnq legs. 

How m^ny long legs? 






Shrimps and sand hoppers 
have a hard shell on +ne 
otrt-side ^o? +he body. . 

* t 

YYiqqle . out- or The old 
shelU 

' The scJt ^in- under - +he ■ 
old shell +ums .'mfp cx 

n^w ; and biqqer shel I • 



Shrimps have ^Ikinq legs^ 

and junaping Icg^S. 
Shrimps can ' be 72^ ineh. to- 
. 6 inches- long. 

♦ * 

You fnighv seg cj shnmp 9 * 



4^ 



■ . Mollugks ' ' 





Snai s 

are 
univa I ves. 



I j nivalves have one part 
to tReir shells. 



Mark or Colorl. all +he snails /univalvet") 




C I ams 




usseis 



on 



id 



- Clams ^ cockles 

■ mussels are bivalves:. 



Bivg yes . " have two 

ports to- .. their sneNs , 



all the blvc<lvfis . 



Color or mark all the blvc<lves . 






0'> 



worksheet >^ 



r 




prawi lines 1^ the right words. , 

I. Clams and cockles 




e ea 



3. M 



usse s 






ive in +he son 



d. 
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Cul" and pqsl-e 
wprd-s in the 

boxes * 




L 



to move. 



They live at the 



tube feet 

ERIC 




cams 



, St 



or 



Fish 



^5' 



52» 




x37 



^0 



Sit ■•ifvX^^S 

so ' 




7 
# 




3(e 



13 *• 



■ 32, ••3' 



Si 



.16 



20 



'27 



F 



01 low 



th 



19 




e 



do+s 
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^0' 



4 



4' 



Co\or Code 

I- erown 4" Btue 
Z - Red S'GreftH 



>X4 


1 


/ 


1 

* 


^ Aw > 


3 y 


3 





4 



4 



4 



made a D dd D . 



Fisb breathe with 

■gifts •• bills 



Fish 



ERIC 



useu 

pins 



: to swim . 



MAKE A FISH - DIRECTIONS: 



Activity I: 



t y I : ^ 

1. Discuss the parts of a tish (chinook salmon) 



fins 

tail fin 
mouth 



2. Color and cut out parts of a fish. 

3. AssernJ>le on a lafrge piece of colored construction 



>n ^aper . 



4. Draw background underwater scene . Include 
rocks V 
seaweeds 

srrall fish • 
other marine animals 

squid 

octopus 

star fish * 

or: glue dried seaweed, shells, »nd small drift to the picture 

Activity II : 

1. Same as above. 

.2. Trace around parts of a fish on colored construction paper 
e.g. make fish body one color 
make fins another color 

3. Paste parts together. 

4. Hang with string to make a <Jry salt-water aquarium or fish mobile 
Activity III : 

1. ^ve each player a cqpy of the fish 

2. Put a coin or checker on the circle with start m it. 



•^3,^Have players shoot the coin or checker by snapping it with\ 

Iftheir fingers, causing the penny to land on a part of the fish. ^ 



4^ On another piece of'p^per, the player draws th^ part on which 
the coin' or checker landed. 

5. The first player to draw a complete fish, ds the winner. 

• \- • • 



V 0 4 



worksheott ^ 3c> 





Pmd ih& octopus 
• I - red 

"ov^ange ; 4- blue 



5- brown 
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Sea Urpl^in 




Appendix I 



STEPS TO ORGANIZING A SEA WEEK IN YOUR COi^WUNITY 



I. Familiarize yourself wxih the S^a Week curriculum and ' 
*' . introduce it^to other interested teachers and patents. f 

II. Catalog the iresources in your area^ Where are the good 
^beaches? When are the good low tides? Are there any 
agfency, hatchery, -or museum personnel that would t>e 
available ^s speakers and/or for field trips? 

.III. Draw up a' well-thought out plan for Sea Week and present 
If to your administrators for- Approval, 

IV- ' Talk, to teachers m th^ Upper grades about .having some of 
. ^ their students accompany ^ou on your field ?:rips- ^Brief 
/ them ahead of ^me as tO' .the activities you'll be dom^. 
' » ^ 

V. I Make up a calendar of when speakers will talk, which novies 

will be shown, and when each class will take' their fi^ld ^ 
' trips. By arranging twp field *trips near one another i^ ^ 
location, or by having the second class come to the ijeach 
when the first field trip of the- day is leaving, gas (and 
energy) can be saved by having fewer bus t^ips, 

VI. 'Invite the whole community to participate - parents, chamber 
of commerce/ governmental agencies, native corporations, 
fishermen/, etc. Parents can assist with field tri^ps; 
businesses' might display student artwork- If comrunity 
organizations' are i/iterested, the we^ek can become a> restxval>^ 
of the .Sea/ with b<6at tours, movies, speakers, gar?es, and \ 

. dances. Contact your local paper about featuring Sea Week 
with a photo and story - beforehand, during, and afterwards! 
'Radio stations might want to interview field trip leaders - 
or read stories that students have written. 

VII. Spepd/an entire week studying the amazing ocean! xMatfh 
problems, writing assignments, spelling worc^s - can pll 
relate to our' marine environment. Show your students the 

.wonder of sea life! 
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SUGGESTED FIELD TRIPS 

■ 

In planning field trips for your class two things should be 
considered: 1. The emphasis in Sea Week studies at your 
grade level. 2. The available community resources. 



Consider visiting a place - beaches, doQks, vessels (fishing, 
pleas^e, ferry, barge, tour ship. Coast Guard), cold storage 
plant, .canneries, supermarket, government research facilities, 
hatcheries. Museums, private collections and stores migh\: be 
considered for indoor trips. Arrangements migtit be made to 
watch someone at work - fisherman, biologist, or Coast jGuacd 
personnel, 
another coirununi 

itinerary or might includ©#the entire trip around them. 

In planning* any trip, if possible arrange for knowledgeable 
perifpns to accompany your group. The involvement oS interested 
parents is also valuable. 



If your students have an oppor±unit;y >:o visit 
lunity you might' include Sea Week «tetj^ities in 



your 



FIRST GRADE 



I. Beach - Activities for one or many trips (to a good rich- 
in*life beach during a very low tide) are outlined in the 
guide. Take ^dvaj:^tage of the oppo;rtunity to observe s,uch 
things as sea mammals, herring, etc. when they are present. 

II. Vater Safety - flotation gear, boating, fishing, tide 
action, swimminc. * • . 

V . 

A. Coast Guard has mqvies and programs for young children. 

B. Fire Dept., Police and Health Dept. have safety programs. 

Collections of life^from the sea - preserved displays often 
can be found in museums, stores and homes. 



ir 



IV. Collections - ^,ive - Government agencies, museums, or othej^- 
«?l^ssrooms .■ ^ ' ' 
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WHAT TO DO ON THE, BU^ 



J- 



Put together a checklist of objects (or use J:h^ one that ^ 
follows) that~the students may see^at the beachT During the 
bus ride, students can circle the name (or picture) of\each 
"o'b;)ect that they think they wil^l be seeing durirng the field 
trip. At the beach, they can check off the objects they 
actually saw, and estimate or count how many they saw.^ A 
Juneau teacher makes her checklists into a small book, with 
a^ penci^l attached by j^arn, and gives- each pup:^! a sandwich 
bag m which to store his/her checklist . 

, bus ^ 

^ can 

fish ^ 

tree 

gull , ^ 

'buoy ^ 
alaemone ^ 

whale ' 

seaweed 

^ crab 

bottle ■ 

•jellyfish 

sand flea _ 
mussel 



COW 

raven 
sheep 
driftwood 

» 

boat 
moose 
dock 
starfish 
house ' * 
airplane 
fisherman 
limpet shell 
sea urghm 
porpoise 



y 



\ 
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Appendix LV . CONSERVATION 



Conservation may J:?e defined a^ the "wise use" of our natural resourC' 
It is not the non-yse of the*m, but rather a .use thatcom^s after car' 
ful thought has^eea' given to the,, reasons and consequence^ of that u 

^It i s pe rhaps trite to say that with increasing populati^ pressures 
the 'ever^increasing need for raw materialsv for recreational^ f acifSt 
for homesites, ^etC, pre^ssures increase^ on a natural environment ^1:ha 
may previously have been untraimneled an^ in no need of someone to pr 
it from total ^Iter^tion. Here iri Alaska, pJarticularily , ^ the residen 
of the State are faced with making many immediate far-reaching decis 
about the natural environment of our State. V?ftat -man's impact on it 
will be and if and how that impact should be limited Or controlled a 
some of these decisions. ' « 

t 

Conservation, practically, comes down to^a few important principles: 

1. Every I'ivinqj thing, as well as non-living thiag, has a place an 
function in the balance of existence on the ^surface of this planet, 
wheth^ or not we happen to know what its prec^lse niohe i-^. "Every- 
thing is connected with everything elae^' ' "Everything affeqts every 
thing else.'\ Destiructioh .of one species, useless and unimportant 
though that species may seeJh 1:o our ignorance^ can have* wide^reachin 
repercussions . 



■ ^ ■ 

xhausTibi^. 



c 



2, Natu/al resources are exhausTibi^. Populations which drop below 
a critical threshold cease to reproduce and the species plummets int 
e:<tinction. Energy resources on .earth are not renewable. Extinctio 
of living species^ and exhaustion of non-living^ resources are natural 
processes, Trilobites went extajact before men appeared on the scene 
Volcanoes spew noxiou? gases intO the air. Nevertheless, the speed 
witri which man, especiaj^lly 20th. century man, is destroying *r using 
extent life and resources is astronomical compared^ to natviral y proces 

3. Since man is an 'int^llu^enf; being, he can, if he will, desist 
from extinguishing life and exhausting the resources of the earth. M 
can practice conservation without' denying himself a full and en^Cyab 
-li^^e. , His reason for using resources wisely may be an idealistic 
appreciation of all that nciturel has and is, oj: it may be a realizati 
that our 'domorrows will be poorer unless wisdom regulates, usage of o 
goods',^ 

For .sch<Sol children studying Alaska's marihe life, conservation mvo 
a few simple, yet extr'emely important principals: ' 

1, DO VISIT THE BEACH AND ENJOY YOUR TIME THERE BUT WHEN YOU LEAVE 
LET THE AREA BE THE SAMEl, OR BETTER, THAN YOU FOUND IT.' 

2, 'IF YOU TDRN OVER A ROCK TO SEE WHAT IS HIDIN(^ UNDER IT, TURN IT 

BACK OVER WHEN YOU HAVE FINISHED. (What lives there may depend 
for survival on the exact kind of irticro-habitat that exists- und 
that rock,) 

^ Reef* and Shore . Hawaii Nature Study Program for Elementary 
School Children*, 4, / 'J ^ 

A-4 . ^ . 



^ IT 

> 

IF YOU WCK UP AMMALS 'FOR CLOSE^R VIEWING, DISTURB ONLY THE 
ONES YOU WANT'TO^LOOK AT, ^iANDLE THEM CAREFULLY THEN REPLACE 
THEM WHERE YOU' FOUND THEM. SEA CREATURES CAN LIVE OUTSID^ OF 
THE WATER Ol^JLY BRIEFLY. A PAN OR BUCKET OF SEAWATER WILL ALLOW 
CLOSER EXAMINATION AND REDUCE STRESS ON THp ANIMAL. KEEP THE 
CONTAINER OUT OF DIRECT SUNLIGHT AND REPLACE .THE WATER .IF IT 
BEGINS TO WARM.' HANDLE FISH WITH WET HAND^ TO PRESERVE '^LIK 
PROTECTIVE SLIMfi AND IN HANDLING CRABS AND JELLYFISH -"WATCH OUT 
FOR STINGERS AND PINCHERS. | PICK CRABS UP FROM THE BACK AND 
SUPPORT THEIR' UNDERSIDE WITH THE PALM OF YOUR HAND. . DON'T TOUCH 
JELLYFISH. ' ' 0 

IF YQU WANT TO USE LIVE MATERIALS IN THE CLASSi^M* AFTER THE ' 
FIELD'TRrP^i) THE BEACH, TAKE ONLY WHAT YOU WI"LL NEED, TAKE , CARE 
.TO KEEP IT a£^-Ve1 AND RETURN IT TO THE BEACH WHEN YOU ARE FINISHED 
WITH IT. . . - ^ . * 

* 

NON-LIVING BEACH MATERIALS MAY BE COLLECTED BUT USE MODERATION 
HERE, TOO. - IF MATERIALS FOR' GLASS USE, HAVE A PROJECT IN 

MIND BEFO'rE you BEGIN C0LL£;CTING AND THEN GATHER ONLY WHAT YOU 
WILL NEED. YOU Mi^Y WANT TO GATHER DRIFTWOOD, STONES, BITS 'OF 
POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOWEVER, 
PLEASE COLLECT ONLY A FEW, "IF- ANY, EMPLY SHELLS LEAVING THESE " • 
MATERIALS FOR THE"SJECOND GRADERS WHOSE ONLY SB^TWEEK BEACH AND 
CLASSROOM ACTIVITY IS STUDYING THEK. 



} ■ 
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Appendix V 

^ A CHECK LIST 

^ . FOR 

A FIELD TRIP TO THE BEACH 

You the teacher: ,^ i ^ 

1. Be sure you^ ar« personally ^aIUlliar with the beach to wh^ch 
you ahd "^^ur class are going. If you have not been there 
before, take a bit of t,ime softer school or On the 'weekend 
to go- to that beach and walk it carefully, being familiar 

with-it yourself, you. can anticipate what your students will 
be able to see and do there. 

^2. Check carefu^-ly on all bus arrangei^ents for your class.. Be 
svre that a bus is scheduled for you and be aware of the 
delivery and pick -Up tunes, _ ' ^ , 

3, ' Arrange for adequate adult supervision. Usually there is no 

problem in finding- parents willing to go along. Often junior 
or se-nior high school stud&nts may also be available and, if 
they are taking -biology or other related science courses, they 
can be very helpfuL. One older student or adult for ev^ry five 
or SIX children would be a good ratio in' terins of safety, 
c<|ntrol, and learning, ^ ^ 

4. Give careful thought to what yqu will do with your time at the 
beach. The beach is an exciting place ^ust to eV,plor^e,^ but 

^"^'"^ , some thought and directions given to the activities to take , 
place' will_make the experience ricjhie^f and more profitable for 
students ai)d you/ too, " ■ ^ 

5. -^Meet - or at least talk by phone - with your volunteers before 
the field trip to acquaint them with ^^our plans for the outing. 
Be sure that each of them knows specifically Wh^t ^ou would 

^. ^ "^like each to do. Recommend that they attend appropriate 

^training workshop^ and prp^ide ^hem with information from this 
guide or ^elsewhere, , 

6. Well m ad\;ance of the beach trip itself, begin preparing your 
studeni:s for their Experiences there. The better prepared 
they are, the more successful the field trip will be. 

7, Letters should be written to all parents, including pe'irmission 
slips, so that parents know about the activities in which thelg 
children will be involved. 

8, Collect and -re^dy all materials you will need for thevfield 
trip - buckets,^ pans, bihoculars, cainera, whatever it is you 

I need* You might consider i?ringing or arrang-ing for some k;Lnd 
of snack at the beach - a big bag of gorp (M M's^, r^isms, 
sal ted^ beanuts, etc.) always makes a hit and a snac>i?'*'can serve 
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to reorganize matters at the beach and create a natural (though 
slightly contrived) change of pace and focus, (see the suggested 
time. plan that follows.) Be sure tb- take\along a suppl-y of 
bandaids - or better yet, a small first-aid kit*- 3ust in case _ 
theife is a need for It, . ' * * ' 

Plan the trip ahead, but allow for flexibility. If a whale ifs 
breaching jus^^off shore while you are trying to teach the life 
*and ways of a barnacle, your students \^ill not absorbing, much 
of your lecture, ^e prepared to take advpintage of those special' 
events that occur so often along our chores • . * 



The students: 

1. Involve them in preparing for the field trip as much as possible, 

2, Explain to them any rules for field trip conduct. Stress especially 
the fact that the heScfi is a special 'environment and a fragile c/ne 
whose beauty comes from th^ LIVING plants and animalS| to be found 
there. Impress upon them the aieed to respect the life forms they 
will see, to leave the beach as nearly like they find it as possible 
and not to collect or molest live beach animals unJ^ess you, the 
teacher, have^very specific and well thought out^needs for limited 
quantities of live animals and materials for use in further 
teaching processes and have requested the students help you gather ^ 
materials • 

^3, A quick talk about safety at the beach would not be out ojE place - 
the need for proper clothing, care to be t^ken on rocks that are 
slippery when wet, ^hat to do in case of injury, always keep an 
eye on othe tide to be sure you are not stranded or lose gear to 
the rising waters, etc, * ' , . ^ ^ ' 

4, If a class project is planned for the beach time; help students 
to prepare or gather materials they will need to take with them*^ 

's 

BOTH teacher and students:' , 

BE PROPERLY DRESSED, It is always difficult to predict what the 
weather will'be in coastal Alaska but there is often a good 
chance that there may be rain. Be sure everyone kribws that he 

•or she should come dressed warmly an(^ prepared for rain i£ that ' 
prospect seems at all likely. Wearing layers of clothes always 
\ makes sense - a short sleeved shirt, then something with long 
sleeves, topped by a sweater or warm jacket and something water 
and wind-proof. Foot gear is important. Layer socks for maxijnum 
warmth and wear RUBBER boots if possible, CarryiiKf a back pack' 
IS a good idea for students and teachers alike. It leaves your 
hands free, lets you store away layers of clothes you want to 

jshed or don't need at the moment and is a good place to keep the 
snack you ^and/or the students have decided to bring along, • 



ERIC 



A- 7 



'10 



5 



Appendix VI 



SUGGESTED 'ON-SITE ORGANIZATION, 

' ■ V 

The beach is an exciting p|ace on your first visit there or your- 
five hundredth ^and the most normal and natural thing do on the 
beach _is to w.slk - or run - along the shoreline to see what, is - ♦ 
there ffijr the finding; If your class has been working hard on 
sea related studies and has carefully outlined what th.ey want to 
do with their time at *the beach, then perhaps all students will set 
r;Lght t.o work with whatever tasks have befen outlined beforehand. 
But, if a less structured approach seems to be in order, you might 
try the following idea./.' . 

Part^ I . \ 

If, before the i:)each experience, you have been working m the class-^ 
room with the ^students on the particular area ot marine^ knowledgr?^ 
outlined for your grade level , then the students should have ^-good 
idea of particular concepts or kinds of life or situations ' they 
might lock for at the beach. Student<s couOLd have the first half of 
the time at the beach to apply their knowledge' in a free ^kind of 
framework. That is, fo^ example, if you are a second grade teacher, 
and have been studying, shells with your students, give them the 
first part of their time at the i5each to see. how many different kinds 
of shells they can^count, ^or-give tUem some other similar kind of 
task that they can carry ou^t and at the same tine still be freCx to 
explore other aspects o£ the beach. 

Part II 

Tit the mid-poinfof your allotted time at the beach, gather the 
children together. .Taking a bit of time out to open that big bag of 
gorp, or gathering for some other kind of snacking, works co draw 
everyone '<agether, thjange the pace and focus. 

.After the quick energy break is a good tii^e t-cj have the students sit 
down quietly and talk about what they have seen or to have adulJL 
helpers work in small groups with children to share further discovei:ies 
or knowledge about .materials tound on the beach. . As an example, if 
you are a first grade teacher who has been -studying marine animals 
with your class, each adult helper might have beqn as^ignt^d to gather 
ir^ a bucket - with the children's help - examples of a particular 

-sgroup of an:fcmals during the first part of the tunc the beach, ^ 
Then, '^during the second h^lf of the beach time, eacm adult and his or, 
her bucket of materials might circulate from one small group of 
children to the next, encouraging them to touch, feel, observe t;ertain 
chararcteristics or qualities of these particular animals/ 

Children need both to enjoy the beach just thx the ^easurc\ there is 
in b^ing there and to grow in undferstanding the con^plex web of life 
and ^environmental factors that are at 'wofk therev If careful thought 
and planning have gone on well before the' actual trip to the beach, 
.there is every Reason tobelieve that both these goals can be 
accomplished. • ' ^ ^ ^ 
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Aopendix VII 



A LOOK AT THE BEACH 



Any beach is as individual in its own way as |re we who, ^s individuals 
can be distinguished^ from all other people • , Just as each of us repre- 
sents only one combination out of the many possible, so it is with 
beaches* A beach is a place where the sea confronts the land, and 
every aspect of that sea and that^ land edge is important xn detemining 
what the general appearance of that beach il/ill and what kinds of 
plants and animals will grow and thrive in that'" particular envirpnraent . 
Many factors combine to gletermine the personality, of that unique and 
special place* ^ ' ^ . ^ . ^ 

The Sea 

If we think first about the V^ter at^the beach, we realize that there 
are several ways in 'which it can vary. To begin ^itrh, for example, 
those of us living in the- Juneau area look out to waters that are 
relatively prote<i:ted* That is, our beaches are not subjected to 'the 
open powerful swells that are common on coast lines* that abut the 
open ocean. Unlike conditions that might be found at Sitka, for- * 
example, the wave conditions along our beaches are always relatiyePy 
mild and non^violent. Even in the Juneau* area, however ,^ local 
difference-s in topography influence the personality of -the beach. ^ 
Whether a particular beach area is a^ straight, uninterrupted stretch, 
a deep or shall>QW cover, dr a jutting point ^will iiVfluence the force ^ 
and effect of the waves upon the sHore, Consequently, we might 
expect to find different kinds of; life on a po^jit, i.i a cove-, or pn 
a straight, uncomplicated shoreline because each species has a parti- 
cular ability to withstand greater or lesser wave force. 

We all know that the sea" is salty but we ma^ not all rea'^lize tha^t the 
concentration of salt in sea water-can be-highly variable. In th^ 
open ocean, salt concentrations measure about 32 to 33 parts per 
thousand. In our inside waters around Juneau, the averaged salt 
concenrtration in^mam channels may be slightly le-&€ than that bedause 
of the greater influence of fresh water entering^ frOm^ streams and 
rivers. At the moutljs of the streams and rivers them'selves, where 
salt and freshwater mix, salt concentrations are very low. Because 
each kind of marine plant or animal J^ias its own. built-in tolerances 
to varying saltiness or fresJyiess, these living populations yary'with"^* 
the salinity pr^valenti at a particular place. ^ 

/ ^ . 

THE SIZE OF PEBBLES 

If you staind on a beach and l-ook thoughtfully at it, onte of the firstf 
things yoH will notice is its' texture - whether it it sandy, gravelly, 
composed^f cobbles, bedrock, mUd or a combination of two ors^more of 
these. The nature of the beach I's critical in .determining what can 
live there. Let*s examine each Ijind of sut>strate In turn to see what 
kin^ of life wfe might expect find.. 



Mud ^ \ ■ 4 

Mud can be anything from relatively porous sand-soil mix to the clay 
muck that sucks rubber boots right off you^ fqjet. If you look at the 
surface of this kmd of substrate, you will be aware of little, if any,^ 
life. ^Here an^ th^re you may see the ..^flexible tubes of mud dwelling 
worms st^-cking up an inch or so abo^e the. surface. Or you may see 
"ca'ke decorat lOjis" left b^^ other* burrowing worms. Finally, you may be 
aware of the presence of ci.ams by the sqaXrts of water and the siphon 
hol^s in the mud. ^Digging witn a ^ovel will reveal the various 
inhabitants of the mud in all their glory - fa^, bulbous peanut worms: 
^slender, earthwirm-like nemerteans of variou^^descript ions ; many- 
legged annelid worms; and hcC^'dy biv.alves.i 



and 



Because sand^is more porous than mad, it i^ a bettier surface for many 
borrowers , ya I^etter surface for a wider number of animals to' liv^ on 
and in.' On. a sand •flat at lov t^de one may find starf^jLsh, sea urchins, 
and numerous kinds of crabs and snails. Some of these animals wander 
over^^the sand flirts when they are subiTierged, scouring them 'for bits of 
food., Some orabs, like thV Dungeness y tend to stay sandy areas 
becaos,^ of th^ methodfe*of self-protection involves burrowing into 
the sand to hide'. (Evei^'when the sand is exposed, watc^;>f6r depressions 
m the surface- that mimic the^ s^hap^ of the crab's shell. ' By digging 
there, you may Vancover a craii'that stayed buried even as the water, 
receded.) By* looking for clam or cockle siphon holes, ^you will discover 
J:hese common resid^nj:s of sandy areas and by diggi;?ig carefully you may 
unearth them. " * ^ 

Cobbles -and Soulders * • ' * 

Obviously, the size of loo^e rocks on the beach ru^y ran^e from som^tl»ng 
3\jst a bit coarser thai^ sand up to feoulders too" large to be lifted. In 
general, the larger the general siae of the'^rock pieces, the greater 
variety of life one might expect to find there. 4 The more- stable the 
h^ard surface is,^ the^ (greater protection and^ anchors it can afford a 
resident plant or animal. ^Intertidal areas^ of cobble^ or rocks are 
Qften mos^t obviously serving as -anch^ravg^s for marine plants (most 
dorapion in the Juneau area, Fucus , the^^rockweed, the tough, ubiquitous^ 
brown plant with the bUlbous reprodiictive bodies that kids like to pop) 
and for barnacles and blue mussels th^t may covfer .certain rocks of 
sections of beach in gr^at density. I'f you begin t6^1dok* down among 
the bede of rockweedr barnacles, and mussels and UNDER cobbles and 
fcoulders, you will discover an amazing diversity of life forms. Small 
siX'-rayed starfish clin^ beneath medijim sized rocks, often brooding 
clutches of eggs. Blennies up to* six inches or so in lenth (one of 
the two piost comino^n intertidally discovered fishj hide under rocks. 
So do amphipods or sand flea€ and tiny crustacean beach scavengers' that 
quickly se^k new cover when discovered under their 4>rotective rock. 
Clinging to the'^urface of the roq)^ may be limpets, chitons , ^sponges. 
Look for the latter particularly under overhangs of larger rocks. 



^ 
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. ■ ■ ■ i 

Because pf their ability to serve as anchors and because they offer 
so many protective niches, rocks on beaches afford some to, the best 
. looking , places. Don't neglect to have along a magnifying glass "so 
you can really see some of the tiny crittersl Guaranteed tj:^at the 
more your Ic^ok, the more you will see there] Just be ve^ry sure that 
*after you turn oVer a rock to reveal its underside r0sidentSy that 
yoji^ replace it so the animals don\t dry ou^ and perish! 

Bedrock ^ - ' • * 

This is just as exciting ^ place to poke .as cobbles/boulder areas 
and many ^ the same inhabitants can ^be tound here-- with twp general . 
-kinds of exgjeptions. P^rst, obviously thi:s roc)c surface can't be ^ ^ 
turned over soothe ^'roc)^ and sand or mud residents" are not here. 
Second, it is in bedrock areas that you are mosU apt to find remnant 
pUcJdles of water - tidepools - that may harbor /lots of life, incliading 
small anemones with tentacles ejctended to tr ap ' f ood .Jtfhey come in ^ 
wide variety of gorgeous color combinations) , rock ^rd coralline 
algae that looks like hard, pmk plaster but are actually living plan-ts, 
tiny immature -sculpins, and perhaps little shrimp* Be sure to look 
carefully in crevass'es for sponges, starfish, -and other creatures* 

THE DISTANCE FROM THE WATER , , ' 



Each species of mary^e^plant and animal has a 'particular tolerance 
to being out of salt w^ter* S^e of them, for €:;ample, are never 
found intertidally because they j^ve absolutely no tolerance fcr 
exposure to'the effects o-f aji air environment* Others cani^ stand 
bei'hg out> of .salt water for extended periodsof time, nee<Jing only 

il ■ ■ 



to be wet 6y the se,a on occasional i^ry high tides. By looking at 

hiqJWst hiqh Wc 



in a section from Jtts 



.gh water mark down to 



thei beach 

the water level on-a low, low tide, you can quicVsly begin to see 
major difference^ in plant and animal populations* 



The Highest Fringe ^ * * ^ 

^t the upper limits of the intertidal zone, least life forms are 
evident* You may notice that the rOcks appear black here- This is - 
because they are covered by a black encrusting lichen by a birue- 
green , algae that^makes these rocks treacherous and slippery when wet, 
In these upper reaches, too, may he found the commQn tiny periwinkle - 
a fat, ridged snail that .sometimes seems to' pepper the rocks* 



The Middle Zone 

*As you moVe down toward ti?,e 
^Vare of obvious color band 
banding of Fucus , the commo 
(the intertidal - and Subti 
threads to rocks and piling 
too. you will begin to see 1 
"Tjost quickly identified b^ 
■^-■^ -"iSte, various starfish 
there weltrei^-not in e 




water's. edge on a low 1iide, you will be 
s or patches on the. tieach* There may be 
n brown rockweed, and of blue-black mussels 
dal - bivalve that attaches itself by tiny , 
s and other surfaces) , and barnacles* Here 
impets (the species of which are sometimes 
how low or high they ai>e found on the beach), ^ 
, tiny bl^ck* sea cucumbers, and other forms 
vidence at higher levels* ^ ' ' 
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The Lowest Zone . ' ' , 

you approach the water 's^dge, you will not find some of the ^l^ts 
^anji^nimals that were evident at 'higher levels. In general, however, 
the*Ower you go' m the mtertidal zo"^ie the greater the diversity of 
Jife .forms you will find. Here you will find sea urchins, a wide 
variety of often large starfish, perhaps juvenile king crabs,, large 
white or varicolored sea anemones (if they are out ot water, these wa^l] 
look like Squishy, uninviting blobs, but look out into the shallow 
waters to see the same animals in all their expanded glory) , and the 
lairger snails, . * ^ 

So,.. as you look at any particulat beach for the first time, therf Is 
a great^deal to think a^bout. Remember that each part of the^ beach, 
each kind of surface type, each height from the water, %ach kind of 
topographical variation indicates what life may be found there. In 
general, it is advisable to spend the lowest part of the tidal cycle 
closest to the water's edge for in that way you will have the maximum 
amount of time to spe^d along the beach area that is revealed to us 
least often and which tehds to harbor the greatest .diversity of plants 
and animals. 

If you can, acqaaint your students with these obvious or subtle > 
variations in the beacli habitat for it will enrich 'their bea<:h ^ 
experience, tool!! • ' » * 




•V 



o 

ERIC 



A- 12 



Aopendix VIII 

' , TIDES 

Students can understand some bgisics about tides and should 
initely learn that the height 'of the water on the beach 
varies ilfi±h the ste^ge of the tide and that maximum and 
minimuia tidal levels vary each day*, --4 

Tides, in, a very simplified kind of explanation/ occur be- 
cause of* the gravitational pull of the sun and the moon on 
the earth* Just as the earth ^exerts ^gravitational force > 
{why does an apple fall? why^an't we step, of f into space?), 
so do these other two bodies* The force of th^ pull of the 
sun and moon on a particular place on earth depends on how 
dfrectly they are in line with that place* The force they 
exert tends to pull the water away ^from the earth ^s surface ^ 
on the side of the earth facing, thus causing a high tide. ' ' 
Because the relative position of t^e^sun, earth, and moon 
are constantly -changing in ^a cyclic rhythm, so are t'he tides. 

Activities * 
^ « 

Here in Southea^c Alaska we experience a tidal cycle that . ' 
consists of two unequal high tides and two unequal low tides 
eaoh day^* With some students in primary grades *aad all those 
in upper grades, you migfkt sit dov/n with a tide table and 
look at the numbers and explain what they 'mean. ^ You might 
even mak^ a simple chart, 8£ tide levels and of ^activities to 
coincide with various stages of the tide. For instance, it 
might be much easier to Icfunch a boat when the tide is high 
but digging clams can best be done on the very lowest tide. 
Students might be shown the same beach at high and at low 
tide and through words t)r art work compare the differences. 

Pre patatfion for Field Trip ^ 
— » ^ ^ 

Ir^ preparing for the field trip, discus^ tides with the students. * 

Mention the need t^5^e as close to the water as possible when ^ ^ 

the tide is a ST its^ lowest in order to see that strip of beach 

and the li^e tha.t is there, for the water quickly comes in and 

covers it. Talk, too, about the need to be aware of the tide 

level and thus not to set a pack or bucket next to the ?jater's 

edge and expect to find it there later if the tide is flopding. 

As a ^teacher you need to be aware of the time of low tide when 
scheduling your field trip to the beach and in planning the 
activities that will take place ther$*. The time of very lowest 
tide should be kept open for observation of what is to be found 
in the zone nearest the water* i^ctivities such as taking a 
break for a snack or gathering around buckets to discuss and 
examine particular animals should occur when the, tide is ebbing 
or flooding. 
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Appendix IX ' ^. . * 

" - V ^ ^ . 

A BIBLIOGRAPHY OF HELPFUL REFERENCES 



Field Guides- 



Abboit, -R. T. 196^., Sea^ellQ of liorth Ameriaa. Golden 



Vresp, New yor^. '28a pp. $3.95. 



Ayres, j; and D. McLachlan. ^1979* Fieldhool^of Pacific i^orth" 
west Sea Creatures. Naturegraph Publishers, Inc. Happy 
Camp, California.-, 208 pp. $10.00. 



"Furlong, «. and V. Pillt 1973. Edible? Inoredlblel ERCO, 
Inc., Tacoma, ;^asIiington . "62 pp. $2.50. 

1973. 'Sta2*fi6h - Guides to Identifi" 



~ dation and Methods *of Preserving.* ERCO, Inc., Tacoma, 
Washington, 104 pp. $3.50, 

Guberlet, M, L^ 1956, \S,eai^eeds at Ebb Tide. University of 
Washington Press, "^a^tle* 182 pp, $4.9^. 

Hosie, R. C. 1969* ifative Trees of Canada. Information 
Canada, Ottow^* 380 pp. $7.20, ^ 

ft ' \ 

Kozloff, E, N, 1974 . Ke^ to the Harlne Tnvertebrates of 

Puget Soundj the.3£in Jvan Archipelago and Adjacent Pejijone 
' University of Washington Press, Seattjl^, 266 pp- 

Madlener, J, C. 1977. The Seavegetabte Book: Clark^on N, 
\ Potter, Inc*, New York. 288 pp, $6,95 (recipes!)- 

McClane, A. "J. 1978 . Field Guidt to Saltwater Fisheo of Xortk 
Ameriaa. Holt, Rinehart and Winston, /lew York. 283 pp. 

Murie, Ol^us J, 1975,' A^Field Guide to Animal Traces. 
Moughton Miff in Co., Boston* 375 pp, $6,95, 

Murray, C. and D. Somerton* 19'36, Field Guide to the Fish 

of J^ugei Sound and the IlorAhwest Coaet (printed on water- 
" proof paper). University^ of Washington Press, Seattle. 

7(^pp. $5. p. * - • 

Rice, 1973. Marine Shells of the Pacific Coast. ERCO, 

Inc., Tacoma, Washington* 102 pp* $2.95. ' 

< * 

Robbins, C. g., B. Bruij^n, and M. -S; Zim. *1966* Birds of 

liorth America. Golden Press, New York, 340 pp. $4.95. 

Smith, L. S. 1976* Living Shores of the Pacific Northwest, 
Pacific. Search Press, Seattle. 149 pp. $9*95- 

ViejTeck, L. A. 1974.. Gliide tb Atas]ia Trees. -Xinited States 
Forest Service, Washington, D. C. 98 pp. $1.35. 
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Waaland, J, R. 1977. Common Seaweeds of the^ Pacific Coast. 
» --Pacific Search Press, Seattle, Washing.^n, 120 pp. $5.95. 



Marinfe Mammals ' ^ 

Graves, J. hi 1977. What is a California Sea Otter? Boxwood 
Press, Pacific GrQve, Califo^Jiia. - 30 pp. $3.50. 

McDearmon. 1974. The Walrus - Giant of the' Arctic Ice, 
Dodd, Mead, and Co., New 'York. 45 pp. $4.25. 

Proctor, S. J. 1^75. ifhale^s - Their Story. Vancouvetr Public * 
Aquarium Association Newsletter vol. XIX no. 4, July/ 
^ ' August 1975. Vancouver, British Columbia, Canada. 14 pp. 

Slipper, E. J. 1976. Whales & Dolphins, The University of 
Michigan Press. 170 pp. * 

Storehouse, B. 1976. A Closer Look at Whales and Dolphins. 
' Glouce^ster Press, New York' 31 'pp. $1.^95. 

-a' 

*- 

Fish fi. , 

Burton, Dr. M. ' 1972. The LifS of Fishes. Golden Press, New 
York. 61 pp. $2^.95. 

Childerhose, R. J. and M. Trim.* 1979^ Paeyfic Salmon. 

University of Washington Press, Seattl4. 158 pp. $24.95^ 

DeCarliv F. 1978. The ^orld <?f Fish. Abbevalle Press, New 

York. 256 pp.^ $6.95. 
» . ' n 

Hart, J. L. 1973f ' Pacific Fishes ^of Canada. Fisheries 
Research Boar4^ of Canada, Ottowa. 740 pp. $14.40. 



feir^s . \ 

•Bradbury, W. 1976. Birds of Sea, Shore ^ and Stream. Time 
Life-Films, Inc. 128 pp. $8.95. 

\ ■ 

Ecology ^ 

Adams, R. 1978. Satu^^ Day and flight. Viking Press. New 
York. 107 pp. SIO.OO. 
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British Musemp of Natural History. 1978. Nature at Wo/^k. 
British Museum, London. 84 pp. $4.95. * 



Carefooti, Tj^ 1977* Pacific Seashores. ^University of 
Washington Press, Seattle. 208 pp. $14.80. 



Activities 

Cornell, J. B. 1?79. Sharing Ifature With Children. 

Ananda Publications. 142 pp. $4.95. ^ 

Curriculum Research and OevelOE^ment Groups- University , of 
Hawaii. 1976. Reef and Sh-ope - Hawaii !^ature Study 
Program for Elementary Schoolchildren, Teachers^ 

<=• Guide. University of Hawaii, Honolulu. 265 pp. 

Lien,^V. 1979, Investigating the iptrine Envir^onment and 

Its Resources. Sea Grant Coll'fege Publications, Texas 
A and M University, College Station, Texas 17843. 
439 pp. $8.00 4 
^ * ' * ' 

Mauldin, L. and D. Frankenberg. 1978- t^orth Carolina 
^darine- Education Manual (4 volumes). UNC Sea Grant 
Publication UNC-56-78-14-;y, Norths Carolina State 
Univesity, Raljigh, North Carolina 27607.^ 



Oceanography 

Sascom, W. 1964. Waves and^ Beaches) the Dynamics of the 
Ocean Surface. Doubleday and Company, Inc., Garden 
Cityy New York. 267 pj5. $2.50. 

V^Scientif ic American. 1969. THe Oo,ean. H. Freeman and 

Company . 140 pp*. $3.25. 



Issues ' , „ 

<■ . * ' 

Ball, J. L. Jr., T. F.rady, and R. S. Lee (eds) . 1977 , 

Readings Fi^om Alaska Seas and Coasts. Alaska^Sea Grant 

Progjriami Fairbanks. 252 pp. 

Browning*, R. J. 1974 Hieheries of'the^NortH Pacific: 

History^ Species', ^ear, and Processes. Alaska Nortlfiwest 
Publishing Company. , Anchorage. 4 OS pp. $24.95. ^ 
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Drucker, 1963. Culture of the North Pacific Coast. 

Chandler Publishing Company, Scranton, Pennsylvamia 
243 pp. ^ \ ^ ^ 

» 

Figdor, B. and G. 1978* Salmon Fishing (one of a * * 

children's series of people at work in Alaska), "^George 
Figdor, Haities, Alask^. 48 ^p, $7,95. < 

Kramer, L. S.- V. C. Clark,-t(and jG. J. Canasii>s. 1978. 

.Planning jor Offshol^e Oil [development:^ Gulf of Alaska 
OCS Handbook* Ala-ska Department o'f Community and 
Regiona3r~Af fairs, Division of Community Plarming, 
Juneau. 257 pp. ^ ^ 

Miscellaneous and G eneral Refe'f ericeg . 

Alaska Dept. of Fish'and Game, Wildlife Notebook Series, 
(fiffh species and crabs) Juneau, 

AngeJ., H. 1976, in the Oceans* Cathay Books, > , 

London. 125 pp. $6,66, 

Angel, T, and Harris. 1977. - Animals of the Oceans. Two 

Continents Publishing Group, New Yori;. 15*6 pp, $10,95, 

Berrill, N. J.^ 1966. The Life of the Ocean. ,*McGra\^-Hill 
Book Company, New York, 232 pp, $7,50, 

Calvin, J* and E. Ricketts. 1968, BeJ^we^n Pacific Tides. 

Fourth Edition. Stanford University , Press, California- 
' U514 pp. $12.50 ■ • ^ ' 

Flora, C, J. and E, Fairbanks, M.D, 1977. The Sound and 

the Sea: A Cuide^to Northwestern N^ritic Invertebrate 
2c?c?Jq^SSk^ Washington Sta*te, Dept. of Printing, Olympia, 
474 pp.^ $8.50. . • 

Johnson, M. E* and H. J, Snook. 1927.^ -Sea6tk>re Animjzls 
" of* the Pacificr^ Coast. McGraw-Hafl, New York, 52 3 pp. 

Tyler, J. 1976.' T}ie ChiXdren^s Book of the 5eaa,. Upborne 
Pub, Ltd.^ London. 32 pp, $2.95. } . 

United. States Forest Service. Beach Camping and other 
'infoianative publications. Juneau. 

University of Alaska JL Alaska Sea Grant Program. Alaska 

Tidelinee, a Sea Grant Publication for Alaska Schools. 
Fairbanks. 



Plus +++ check with agencies in your area, aquaculture asso- 
ciations, the U. S. Coast Guard, local corporations to 
see what ptahlications they may Tiave available. 



OTHER LEARNING AIDS 



Jhe' Alaska State Museum has multi-media' learning kits available 
^fot lise by Alaskan schools, including a* Salmon kit. Priority use 
is given to bush schools. Write: 'Alaska State .Museum, Pouch FM, 
•Juneau, Alaska 99811. ^ ' i 



Your school can order films .through the Alaska ^^jtate Film Library.. 
Their marine science/oeeanography listings are too numerous to 
mention, but some topics that" are dealt with include; marine 
inverteb^dbtes, ocean currents, the beach, whales, life cycle of 
the salmon, mollusks, tide pool life, marir^ science careers, 
sea birds, octopus, the ot;ean as a food Source, fishing tech- 
niques, the ecology of the ocean, and seacoast cultures. 

The Smithson;i^n Institution is current^ly field testing a binder 
of estuary study activities ($9.68). Activities include: 
Beachpoihbing^, Mapping-, Barnacles, Build A Trap, Fish Adaptations* 
Fish, Marsh Muck,, Crabs, -Water in Motion, Menance Oil Slick,, 
Oir spill Cleanup, and Estuary 3-D Board. For more information 
write: 

SEA (Srrii-thsoniar) Estuarine Activities) 
Chesapeake Bay Centet* For Environmental Studies 

^gmithsonfaij'' Institution 

^P'. 0/ fiox 28 

Edgewater, Maryland-* 21037 ^ ^ 

■ • • • • ■ ) ' 

Posters on beach safety and pamphlets on tides, whales, crabs, and 
other marine topics are available from the Oregon State t^niversity 
Sea Grant Marine Advisory , Program. For a ^catalog and price list 
(many are free) writhe; ^ * 

Extension Coramunication-Marine Advisory Program 

Oregon State University AdS 422 * ' . 

Corvallisy OR 97331 . ' 
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ALASKA SEA VJEEK EVAUIATIOR FOPT^ 



1. Town or vill^ge_ 

2, vGrade.level 



3. Norber of students involved 



ccnputer oode nutrfcers 
(1-4) , 
. (5) 

. (6-7) 
(8t10) 



You n\ay need to review your Alaska Sea Week materials to answer these questions. 

jmany dassrocro (indoor) activxtxes and wDrksheets did you use from each book? 

Book (Grade level) Nurfoer of activities 

Disoovery (K) 

Sea Animals (1) 

Shells (2) . 

Glacial & Intert2,dal Ecology (3) 

, ^ Birds (4) • 

' Fish (5) - ' ^^^^^ 

Man's InfliiexK^e on the Sea {6) ____ 



/ 

books? 



9. What IS the tital niirber of field (outdoor) activities used frcm the 
6. Hew ireAy periods (1 hr, each) did your class spend on the Sea Week Progidm? 
Please check the ^E^jjopriate box ts^ the ri^t of each question* \ • 



(U-12) 
(13*14) 
(15-16) 
(17-18) 
(19-20) 
(21-22) 
(23-2^) 

^125- 26J 

127-29) 



?• Were the Alaska Sea Week materials ■ 
r^evant to your curr^culuite 

8. Did the Sea Week materials motivate students t 
urprove their math, reading, & writing skills? 

9. Did the Sea Week materials upgra'de your ^ 
. science program? 

10. Did students enjoy the Sea Week activities? 

[11. Did students develop a greater awareness/ 
^reciation, and respect for the sea? 

|l2. Did students c^velop^decfision-making" skills 
necessary for resolution of marine issues? 

Il3, Was, the material appropriate for your ^ 
st\:dents grade level? \ 

14. Was the teacher backgroundsectibt^adeq^ 

15. Were 'the teacher v^structions helpful & 
corplete? ^ ^ ' 

jl6. W^e parents -and cStRer coimuruty m^ttSars 
involved in your Sea Week? 

jl7. Were parents favorably iirpressed with the 
Sea Week Program? 

Did Sea Week help iitprove the^^lationsKXp 
of the s<±ool to the comunity? 



cidedly 
ves 


yes 


no 
opinion 


no 


decided 
no 






(2 




(4 


<5) 


(30) 


• 

(1) 


(2: 


(3) 


(4: 


(5) 


(31) 


(1) 


(2: 


(3) 




(5) 


(32) 


(1) 


/2: 


(3) 


(4: 


(5) 


(33) 


(1) 


(2: 


(3) 


(4: 


(5) 


(34) 


(1) 


(2; 


(3) 


(4: 


(5) 


(35) 




(2; 


(3) 


(4: 


(5) 


(36) 


(1) 




(3) 


(4: 


(5J 


(37) 


(1) 


(2: 


(3) 


(4] 


(5) 


(38) 


(1) 


(2) 


^ t3)' 


(4: 


:(5) 


(39) 


(1) 

t 


(2] 


(3) 


(4) 


(5) 


(40) 


* 

(1) 


(21 


(3) 


(4) 




(41) 



t9* Rate your overall ^eelings about the Sea Week MATERIALS on a scale of 1 to 5._ 
20* Rate your overall feelings about the Sea Week PRDSiRAM on 



(OVER, PtEftSE) 



(l=hi^; 5=lw) 



(42) 
(43) 
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21« How maiv teachers are in your school? 

. Hew nany are using Sea Week rtaterials? 



* 22. Do you plari to introduce the Sea Week mat^erials to ot;her teachers? yes (1) 

^ . ^ no C2) 



23, Vo you plan to use the Sea Week materials again? yes (1) no_ 



(2) 



24, Wbuld you be interested in attending a rpirine education/Sea v:eek workshop? 

yes (1) no (2) 

If so, list your name and school ad^ess: 

Name , . 



Address 



(44- 

(46! 
(47: 

(48: 



25, Wl^at other ooim^ts do you have? Are there any specific Aurptoverents you would 
suggest? ' , • ^ ' 



'I 



■I 



Please return this <3OT5>leted ^om tfj -Jill Ttia/er/lBelle Mickelson, Alaska Sea Grant Progi 
UniveirSity of Alaska/ FairbanJfs, Alaska 99701, 

1 1 
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